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I 


At  tlie  present  time,  when  tie  shelves  of  private  and  public  libraries  are 
groAning  bcDC^th  their  ever'increasing  loads,  when  a  thousBiid  presses  in  ever; 
city  Bend  forth  Jay  and  night  their  printed  messagea  until  the  earth  is  filled 
with  them,  it  aeems  almost  presumptuoua  for  any  one  to  offer  new  volumeB  to 
the  world.  Indeed,  art  is  bo  long,  life  is  so  short,  that  every  student  haa  the 
right  to  demand  of  an  author  by  what  authority  he  doetli  these  things,  and 
10  challenge  every  memoir  for  its  raison  d'etre.  Thia  being  so,  it  assuredly 
will  not  appear  egotistical  for  the  author  to  state  that  his  voluntary  task  waa 
firat  suggested  by  his  own  wauta,  and  that  to  its  performance  he  bos  brought 
the  training,  labor,  and  experience  of  yeiLra  spent  iu  the  laboratory,  the  study, 
the  class-room,  and  the  hospiljd  ward. 

There  are  a  number  of  excellent  treatises  upon  materia  mcdica  aad  tbera- 
peuiiea ;  yet  in  various  attempts  at  original  research,  as  well  as  in  the  ward 
and  the  lecture-room  of  the  hospital,  I  have  keenly  felt  the  waul  of  somethiDg 
more.  Therearcmajiy  points  of  view  from  which  a  subject  can  bo  looked  at; 
there  are  many  paths  by  whiuh  it  may  be  approached ;  and  to  me,  other  pointa 
of  view,  other  modes  of  approach,  have  been  far  more  enticing  than  those 
sdoptcd  in  our  stendard  treatises. 

The  old  and  tried  method  in  therapeutics  is  that  of  empiricism,  or,  if  the 
term  Bound  borsb,  of  ciinieal  experience.  As  stated  by  one  of  its  most  ardent 
snpportera,  the  best  possible  development  of  this  plan  of  investigation  is  to  be 
found  in  a  close  and  careful  analy^  of  cases  before  and  after  the  administra- 
tion of  u  remedy,  and,  if  the  results  be  favorable,  the  continued  use  of  the 
drug  in  similar  cases.  It  is  evident  that  this  is  not  a  new  path,  but  a  highway 
already  worn  with  the  eager  but  weary  feet  of  the  profession  for  two  thousand 
yeara. 

That  very  mueh  has  been  thus  accomplished  it  were  folly  to  deny. 
Ijeavittg  out  of  sight  the  growth  of  the  lost  two  decades,  almost  all  of  the 
current  tberapculiu  knowledge  has  been  gained  in  thia  way. 

Therapeutics  developed  in  this  manner  cannot,  however,  rest  upon  a  sceura 
foundation.  What  to-day  is  believed  is  to-morrow  to  be  cast  aside,  certainly 
has  been  the  law  of  advancement,  and  seemingly  must  continue  to  be  so. 
What  bos  clinical  therapeutics  established  permanently  and  iudiiputsbly  ? 
Scarcely  anything  beyond  the  primary  facts  that  (juinia  will  arreat  an  intor- 
■nittent,  tlint  salts  will  purge,  and  that  opium  will  quiet  pain  and  lull  to  sleep. 

To  establish  therapeutic  facta 
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and  hand  of  one  man,^-clings  with  a  desperation  and  unanimity  whose  inten- 
fiity  is  the  measure  of  the  unsatisfied  desire  for  something  fixed.  Yet  with 
what  a  Babel  of  discordant  voices  does  it  celebrate  ite  two  thousand  years  of 
experience ! 

This  is  so  well  known  that  it  seems  superfluous  to  cite  examples  of  the 
therapeutic  discord ;  and  one  only  shall  be  mentioned,  namely,  rheumatism. 
In  this  disease,  bleeding,  nitrate  of  potassium,  quinine,  mercurials,  flying  blis- 
ters, purgation,  opium,  the  bromides,  veratria,  and  a  host  of  other  remedies, 
all  have  their  advocates  clamorous  fo^  a  hearing ;  and  above  all  the  tumult 
we  to  be  heard  the  trumpet-tones  of  a  Chambers,  "  Wrap  your  patients  in 
blankets  and  let  them  alone.'* 

Experience  is  said  to  be  the  mother  of  wisdom.  Yerily  she  has  been  in 
medicine  rather  a  blind  leader  of  the  blind ;  and  the  history  of  medical  progress 
is  a  history  of  men  groping  in  the  darkness,  finding  seeming  gems  of  truth 
one  afler  another,  only  in  a  few  minutes  to  cast  each  back  to  the  vast  heap  of 
forgotten  baubles  that  in  their  day  had  also  been  mistaken  for  verities.  In 
the  past,  there  is  scarcely  a  conceivable  absurdity  that  men  have  not  tested 
by  experience  and  for  a  time  found  to  be  the  thing  desired ;  in  the  present, 
homoeopathy  and  other  similar  delusions  are  eagerly  embraced  and  honestly 
believed  in  by  men  who  rest  their  faith  upon  experience. 

Narrowing  our  gaze  to  the  regular  profession  and  to  a  few  decades,  what 
do  we  see  ?  Experience  teaching  that  not  to  bleed  a  man  sufiering  from 
pneumonia  is  to  consign  him  to  an  unopened  grave,  and  experience  teaching 
that  to  bleed  a  man  suffering  from  pneumonia  is  to  consign  him  to  a  grave 
never  opened  by  nature.  Looking  at  the  revolutions  and  contradictions  of 
the  past, — listening  to  the  therapeutic  Babel  of  the  present, — ^is  it  a  wonder 
that  men  should  take  refuge  in  nihilism,  and,  like  the  lotos-eaters,  dream  that 
all  alike  is  folly, — ^that  rest  and  quiet  and  calm  are  the  only  human  fruition? 

Since  the  profession  has  toiled  so  long  and  found  so  little,  if  further  progress 
is  to  be  made  we  must  question  the  old  methods  and  search  out  new  ones, 
which  haply  may  lead  to  more  fruitful  fields.  In  the  ordinary  affairs  and 
business  of  life,  when  anything  is  to  be  accomplished,  the  effort  always  is  to 
discover  what  is  to  be  done,  and  then  what  are  the  means  at  command.  A 
primary  knowledge  of  the  end  to  be  accomplished,  and  a  secondary  acquaint- 
ance with  the  instruments,  are  a  necessity  for  successful  human  effort ;  and 
until  the  sway  of  this  law  is  acknowledged  by  physicians,  medicine  can  never 
rise  from  the  position  of  an  empirical  art  to  the  dignity  of  applied  science. 
Until  within  a  comparatively  recent  period,  it  has  been  impossible  to  comply 
with  this  law.  But,  through  the  advances  made  by  the  pathologists  and 
by  the  students  of  the  natural  history  of  disease,  we  are  fast  learning  the 
methods  in  which  nature  brings  the  body  back  to  health.  When  this  is 
done, — when  disease  is  thoroughly  understood, — we  shall  have  wrought  out 
the  first  element  of  the  problem,  shall  have  complied  with  the  first  requirement 
of  the  law. 
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It  is  scarcely  within  the  province  of  the  therapeutist,  and  certainly  is  not 
possible  within  the  scope  and  limits  of  this  work,  to  discuss  at  length  the 
natural  history  of  disease ;  but  it  is  allowable  to  point  out  evident  indications 
for  relief;  and  this  I  have  done  to  a  greater  or  less  extent  throughout  the 
book.  , 

The  work  of  the  therapeutist  is  chiefly  with  the  second  portion  of  the  law. 
Evidently,  it  is  his  especial  province  to  find  out  what  are  the  means  at  com- 
mand, what  the  individual  drugs  in  use  do  when  put  into  a  human  system. 
It  is  seemingly  self-evident  that  the  physiological  action  of  a  remedy  can 
never  be  made  out  by  a  study  of  its  use  in  disease.  Under  all  circumstances 
the  problem  is  one  of  the  most  complex  with  which  the  human  mind  has  to 
grapple ;  and  to  introduce  into  this  problem  the  new  and  ever-varying  factors 
of  the  effect  of  disease  and  its  natural  vibrations  on  the  system  is  to  put  the 
matter  beyond  himian  prescience. 

In  spite,  then,  of  Dr.  Niemeyer's  assertion,  that  experiments  made  with 
medicaments  upon  the  lower  animals  or  upon  healthy  human  beings  have,  as 
yet,  been  of  no  direct  service  to  our  means  of  treating  disease,  and  that  a 
continuation  of  such  experiments  gives  no  prospect  of  such  service,  it  is 
certain  that  in  these  experiments  is  the  only  rational  scientific  groundwork 
for  the  treatment  of  disease.  We  must  discover  what  influence  a  drug  exerts 
when  put  into  the  body  of  a  patient  before  we  can  use  it  rationally ;  and  we 
can  gain  this  coveted  knowledge  only  in  the  method  indicated. 

It  has  been  strenuously  objected,  especially  to  experiments  upon  animals, 
that  drugs  do  not  act  upon  the  lower  creatures  in  the  same  manner  as  they 
do  upon  man.  When  I  first  commenced  the  studies  whose  outcome  is  the 
present  volume,  I  was  profoundly  impressed  with  the  truth  of  this  oft-re- 
peated assertion  and  with  the  difficulties  which  it  put  in  the  way.  To-day 
I  do  not  believe  that,  stated  in  its  broad  sense,  it  is  true.  Indeed,  more 
strongly,  I  assert  that  it  is  not  true ;  that,  in  the  vast  majority  of  cases,  the 
actions  of  drugs  upon  man  and  upon  the  lower  animals  are,  though  seem- 
ingly different,  in  reality  similar ;  that  the  more  knowledge  we  acquire,  the 
fewer  exceptions  remain  unexplained ;  and  that  the  whole  matter  is  in  all 
probability  subject  to  laws  whose  development  will  greatly  aid  in  our  expla- 
nation of  various  obscure  clinical  phenomena. 

The  general  proofs  of  these  assertions  are  sufficiently  obvious,  I  think,  in 
the  following  pages  to  render  it  unnecessary  for  me  to  dwell  upon  them  at 
length  here :  moreover,  if  they  be  not  so  obvious  to  others  as  to  myself, 
space  is  here  wanting  for  a  full  discussion  of  the  subject.  I  can  only  make 
a  few  general  remarks,  and  point  out  some  of  what  I  believe  to  be  the 
governing  laws. 

In  the  first  place,  degree  and  quality  are  distinct  things,  and  should  not  be 
confounded.  Yet  they  frequently  are ;  and  because  it  requires  as  much  mor- 
phia to  kill  a  pigeon  of  a  pound  weight  as  to  destroy  a  man,  we  are  told  that 
medicines  act  differently  upon  man  and  the  lower  animals.     Evidently  the 
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conclusiou  is  a  non-sequitur,  and  difference  of  snsceptibility  is  no  proof  of  dif- 
ference in  the  mode  of  impression.  A  teaspoonful  of  Epsom  salt  may  purge 
one  man,  whilst  it  may  require  ounces  to  affect  another.  Evidently  there  is 
a  difference  of  susceptibility ;  but  when  the  impression  is  once  made  it  is  of 
the  same  character  in  each  case.  As  with  man  and  man,  so  with  man  and 
the  pigeon. — susceptibility  is  no  measure  or  gauge  of  the  character  of  the 
impression. 

A  large  number  of  drugs — indeed,  it  may  be  said,  the  larger  number  of 
important  drugs — exert  in  the  system  antagonistic  actions.  Thus,  atropia 
stimulates  the  spinal  cord,  but  destroys  the  conducting  power  of  the  nerve- 
trunks.  It  is  evident  that  as  one  or  the  other  of  these  influences  predomi- 
nates, will  there  be  convulsions  or  paralysis.  Now,  if  for  any  reason  one 
animal  be  exceedingly  sensitive  to  the  spinal  action  of  atropia,  that  animal 
will  in  belladonna-poisoning  suffer  from  convidsions,  whilst  its  fellow,  which 
is  affected  chiefly  by  the  nerve-action  of  the  drug,  will,  under  like  circum- 
stances, have  paralysis.  Here  the  mere  clinician,  with  his  superficial  knowl- 
edge, seeing  the  paralyzed  and  the  convulsed  lying  side  by  side,  says,  What 
a  hopeless  muddle  I  Poor  fools,  these  vivisectors  !  they  will  never  come  to 
any  good !  In  truth,  the  differences  in  symptoms  in  these  and  in  many 
other  cases  simply  depend  upon  differences  in  susceptibility ;  and  the  only 
lesson  that  the  circumstance  teaches  is  the  importance  of  discovering  the  laws 
which  govern  these  susceptibilities. 

A  law  which  governs  the  susceptibility  to  the  action  of  drugs  is,  that  the 
more  highly  specialized  any  system  is,  the  more  readily  affected  is  it  by  a 
medicine.  Thus,  the  cerebrum  of  a  man  is  far  more  highly  organized  than 
that  of  any  other  animal,  and  consequently  he  is  far  more  sensitive  to  the 
action  of  drugs  which  affect  the  cerebrum  than  are  the  lower  forms.  Again, 
in  the  frog  the  spinal  system  is  especially  developed, — ^probably,  in  proportion  to 
the  cerebrum,  more  so  than  in  any  other  of  the  animals  commonly  experimented 
with :  consequently  the  batrachian  is  excessively  sensitive  to  remedies  which, 
like  strychnia,  affect  the  spinal  cord.  In  obedience  to  this  law,  we  have 
resulting  the  action  of  opium, — ^an  action  which  has  been  considered  the 
strongest  proof  of  the  hopelessness  of  any  attempt  to  explain  the  effects  of 
drugs  upon  a  man  by  experiments  upon  the  lower  animals.  In  man,  opium 
causes  deep  stupor  and  general  relaxation ;  in  the  frog,  it  causes  tetanic  con- 
vulsions. The  explanation  of  these  seeming  inconsistencies  is,  however,  very 
evident  when  the  whole  subject  is  looked  at.  Opium  in  all  animals  has  a 
double  action,  one  upon  the  cerebrum  and  one  upon  the  spinal  centres.  In 
the  frog,  the  latter  being  the  more  highly  organized,  ^the  spinal  action  over- 
comes the  cerebral ;  in  man,  the  ccrebnim  being  the  more  sensitive,  stupor 
replaces  the  convulsions :  yet  in  man  convulsions  sometimes  occur  in  opium- 
poisoning,  and  in  the  frog  the  dose  can  be  so  managed  as  to  cause  stupor. 

A  second  law  which  seems  to  hold  sway  over  the  action  of  drugs  upon 
different  animals  is  that  great  differences  of  function  in  a  system  affect  its 
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relation  to  drags :  thua,  in  a  herbivorous  animal  the  alimentary  canal  is  very 
different  from  what  it  is  in  the  carnivora,  whose  digestive  organs  in  turn 
differ  from  those  of  man, — ^the  omnivore.  Medicines  which  act  upon  the 
alimentary  canal  are  apt  to  vary  in  their  effects  upon  different  orders  of  animals. 

Converse  to  the  above  law  is  that  which  renders  systems  which  are  little 
specialized  similarly  acted  upon  by  drugs  in  different  classes  of  animals. 

Thus,  the  general  structure  and  the  functions  of  the  circulatory  system  are 
very  uniform  among  vertebrates,  as  is  also  the  action  of  those  drugs  which 
affect  chiefly  the  circulation :  thus,  aconite,  or  digitalis,  or  potash,  influences 
in  the  one  way  the  heart  of  the  frog,  of  the  rabbit,  and  of  man. 

There  are  a  veiy  few  apparent  exceptions  to  the  uniformity  of  the  action 
of  drugs  upon  all  animals,  which  seemingly  contravene  the  laws  that  have 
been  mentioned.  These  exceptions  are  so  few,  however,  that  without  doubt  ad- 
Tancing  knowledge  will  by-and-by  explain  them  all  and  show  what  aro  the  laws 
which  for  the  time  being  hold  in  abeyance  or  overcome  those  already  stated. 

An  asserted  fact,  which  has  recently  been  brought  forward  as  revealing 
the  worthlessness  of  animal  experimentation,  is  that  some  monkeys  are  not 
susceptible  to  the  action  of  strychnia,  whilst  others  aro.  Granting  the  truth 
of  the  asserted  &ct,  it  certainly  is  explainable.  It  is  at  least  conceivable 
that  a  given  species  of  animal  may,  by  the  gradually-acquired  habit  of  feed- 
ing upon  a  substance  containing  a  narcotic  poison,  acquire  an  insusceptibility . 
to  the  influence  of  that  poison,  which  shall,  as  it  were,  belong  to  its  specific 
type,  or,  in  other  words,  be  an  acquired  specific  character.  The  nervous 
system  of  the  opium-eater  becomes  accustomed  to  the  stimulant,  and  it  is  not 
impossible  that  a  measuro  of  the  habit  should  be  transmitted.  If  the  Dar- 
winian law  of  the  gradual  evolution  by  the  survival  of  the  fittest  have  any 
force,  these  curious  apparent  freaks  of  medicines  in  regard  to  their  physio- 
logical action  may  be  the  result  of  this  law,  especially  since  it  is  species  which 
aro  affected.  It  is  not  all  monkeys  that  aro  proof  against  strychnia,  but,  as 
we  aro  distinctly  told,  only  one  species  of  monkey ;  and,  so  far  as  I  know,  it 
is  not  all  deer  that  are  said  to  thrive  when  fed  upon  tobacco,  but  only  the 
Virginia  deer.  Whether  this  conception  be  or  be  not  a  mere  fancy,  this  much 
is  to  my  mind  very  clear,  that  the  few  scattered  exceptions  ought  not  to  out- 
weigh the  immense  mass  of  evidence  upon  the  other  side,  and  that  it  is  incon- 
ceivable that  drags,  in  their  relations  to  animal  organisms,  differ  from  all  other 
created  things  in  not  being  subject  to  law. 

In  the  early  portion  of  this  preface  I  stated  that  the  work  had  grown  out 
of  a  need  felt  by  myself:  that  need  was  for  a  book  into  which  should  be 
gathered  the  many  scattered  facts  in  r^ard  to  the  physiological  action  of 
medicine, — a  book  in  which  an  attempt  should  be  made  to  sifl  the  trae  from 
the  false,  to  reconcile  seeming  differences,  to  point  out  what  we  know  and 
what  we  do  not  know,  and  to  give  a  platform  from  which  investigators  might 
start  forward  without  the  necessity  of  being,  as  is  so  often  the  case,  ignorant 
of  what  was  already  achieved,  or  of  spending  a  great  deal  of  time  in  a  wild 
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hunt  through  the  almost  boundless,  but  often  scattered  and  inaccessible, 
ranges  of  Continental  literature. 

The  plan  of  the  present  work  has  been  to  make  the  physiological  action  of 
remedies  the  principal  point  in  discussion.  A  thoroughly  scientific  treatise 
would  in  each  article  simply  show  what  the  drug  does  when  put  into  a  healthy 
man,  and  afterwards  point  out  to  what  diseases  or  morbid  processes  such  action 
b  able  to  afford  relief.  Unfortunately,  in  the  great  majority  of  cases  our 
knowledge  is  not  complete  enough  for  this,  and  the  clinical  method  has  to  be 
used  to  supplement  the  scientific  plan. 

I  have  added  to  the  book  a  consideration  of  toxicology,  so  far  as  it  is  of 
interest  to  the  physician.  This  has  been  done  for  several  reasons.  First,  it 
was  necessary  to  study  the  action  of  poisonous  drugs  upon  man,  in  order  to 
make  out  their  physiological  action ;  secondly,  physicians  are  constantly  re- 
quired to  diagnose  and  to  treat  cases  of  poisoning  ;  thirdly,  it  is  often  of  the 
greatest  importance  for  a  medical  man  in  a  court  of  law  to  be  able  to  state 
what  are  the  symptoms  and  post-mortem  appearances  produced  by  a  ^ven 
poison,  what  diseases  they  simulate,  and  how  far  and  in  what  they  differ  from 
the  phenomena  of  these  diseases.  That  part  of  the  science  of  toxicology 
which  treats  of  the  recognition  of  poisons  in  the  cadaver,  or  in  food  and 
drink,  belongs  to  the  domain  of  the  chemist,  and  I  have  avoided  it  altogether. 
For  a  similar  reason,  in  the  sections  on  materia  medica,  the  chemical  relations 
of  mineral  substances  have  not  been  discussed  at  all. 

Imperfect  as  is  our  knowledge,  in  reviewing  the  literature  I  have  been 
surprised  to  find  how  much  work  has  been  done ;  how  many  facts  there  are, 
hitherto,  not  garnered  into  systematic  treatises,  at  least  in  the  English  tongue. 
Another  fact  which  has  been  very  apparent  is  the  great  extent  of  medical  lit- 
erature, and  the  still  greater  difficulty  of  reviewing  the  whole  of  it  satisfac- 
torily. Much  that  is  most  valuable  is  most  scattered  and  difficult  of  access ; 
especially  is  this  true  of  the  work  of  our  German  confreres.  In  the  city  of 
Philadelphia,  medical  literature,  at  least  so  far  as  concerns  the  matter  in  hand, 
is  better  represented  than  anywhere  else  in-  America ;  and  yet,  when  thwarted 
and  worried  by  my  inability  to  procure  some  desired  book,  how  often  have  I 
coveted  the  complete  libraries  of  the  Old  World  I  So  serious  has  been  this 
want  of  books  and  of  original  memoirs  that  I  have  generally  avoided  all 
questions  as  to  the  priority  of  discovery  in  regard  to  facts.  In  this  connec- 
tion, I  desire  to  thank  most  heartily  Prof.  A.  Stills  for  the  magnanimous 
liberality  with  which  he  has  placed  his  really  magnificent  private  library  at  my 
disposal, — a  liberality  without  which  the  book  could  not  have  been  written. 

To  my  former  pupil,  Br.  J.  Wm.  White,  I  am  indebted  for  aid  in  preparing 
the  manuscript  for  press,  and  for  many  suggestions.  I  feel  also  that  it  is 
but  just  to  express  my  thanks  to  Mr.  J.  McCreery,  to  whose  intelligent  care 
and  great  watchfulness  whatever  freedom  from  typographical  errors  the  book 
may  possess  is  chiefly  due,  and  to  whom  I  am  under  great  obligations  for 
many  suggestions  as  to  matters  of  style,  and  for  saving  me  much  labor. 
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Ix  offering  a  second  edition  of  this  work  to  the  profession,  I  desire  to 
express  my  warmest  thanks  for  the  very  kind  manner  in  which  the  first 
was  received,  both  by  reviewers  and  by  the  reading  medical  public.  The 
Bale  of  a  large  edition,  almost  within  the  year,  has  been  not  only  a  source  of 
great  personal  gratification,  but  also  a  strong  incentive  to  render  the  book 
as  worthy,  as  lies  in  my  power,  of  continued  favor.  Some  portions  have 
been  re-written ;  in  a  very  few  cases  some  alterations  of  conclusions  have 
been  arrived  at;  but  the  chief  changes  consist  in  the  additions.  A  more 
extensive  review  of  the  literature  has  been  made,  so  that  nearly  three  hun- 
dred references  have  been  added  to  the  old  articles,  and  a  number  of  new 
articles  have  been  introduced.  Among  the  more  important  of  the  subjects 
thus  Jrst  discussed  may  be  mentioned  Coffee  and  Tea,  Tobacco,  Arnica, 
Eucalyptus,  Picric  Acid,  Lithium,  Oxalate  of  Cerium,  Gelsemium,  Jabo- 
randi.  Salicylic  Acid,  Cold  and  II eat.  Electricity,  etc.  Great  care  has  been 
given  to  the  condensation  of  the  text,  and  to  the  saving  of  space  in  the 
mechanical  execution,  so  that  it  is  confidently  believed  that,  whilst  seem- 
ingly only  about  one  hundred  pages  have  been  added,  yet  in  reality  the 
book  has  been  increased  by  nearly  one  hundred  and  fifty  pages.  In  con- 
clusion, I  would  especially  express  my  indebtedness  to  Dr.  Billinirs,  of  the 
Library  of  the  Surgeon-Gcnerars  Office,  for  aid  of  a  character  that  could 
be  furnished  only  by  one  having  at  his  command  such  rare  bibliographical 
knowledge  and  so  magnificent  a  library. 

Philadelphia,  Anguat,  1875. 
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Classification  of  Medicines. 


Class    I. 


DISEASE    MEDICINES./ 

Definition,  Medicines  for  diseases  or  morbid  conditions. 


Characters:  I.  Their  action  is  never  secured  by  one  dose,  but  only  by 

repeated  doses.  They  therefore  require  time  for  their 
operation. 

II.  They  affect  the  constitution  itself  rather  than  its  func- 
tions, so  that  after  their  action  the  system  is  not  in  the 
same  state  that  it  was  before  their  administration.  Their 
action  is  therefore  permanent. 

III.  They  affect  the  disease  or  morbid  state  itself,  but  not 
the  symptoms,  except  indirectly  by  the  cure  of  the  disease. 
Example:  Iodide  of  Potash  is  not  given  to  relieve  the 
pain  of  a  syphilitic  node,  but  to  remove  the  node  itself. 

lY.  They  show  the  properties  which  lead  to  their  use  as 
medicines  only  in  disease.  Example  :  Iron  and  God-Liver 
Oil  strengthen  not  the  healthy,  but  the  diseased.  Mercury 
is  a  restorer  in  Syphilis,  etc. 

y.  They  should  not  cause  or  produce  symptoms  of  their 
own.      The  patient  should  not  know  that    he   is   takings 
anything  except  by  noticing  an  improvement  in  his  disease. 
Whenever  they  produce  symptoms  of  their  own,  they  are 
either  given  in  excess  or  else  they  are  not  suited  to  the  case. 


Division  I. 

I\ESTOI\ATI  VES. 

Definition^  Medicines  which  are  natural,  to  the  system,  either 
because  they  are  themselves  ingredients  tliereof,  or  else  analagous  to 
what  is  so. 

CnARACTERS  :  I.  They  act  by  making  up  a  deficiency  in  the  system  by 

being  themselves  the  thing  deficient,  or  else  similar  to  it. 
Example :  Iron  in  Anaemia,  Cod-Liver  Oil  when  blood  fat 
is  wanting,  etc. 


Division  II. 

SPEGl  FIGS. 

Definition^  Disease  Medicines  unnatural  to  the  system. 


Cqaracters:  L    They   act   in   an    unknown    way    only    against    certain 

special  diseaRos  or  morbid  conditions.  The  range  of  their 
remedial  applications  is  therefore  more  limited  than  with 
Restoratives. 

II.  Being  unnatural  to  the  system,  they  are  therefore  more 
or  less  poisonous. 

III.  When  they  act  as  poisons  they  produce  symptoms,  and 
as  their  poisonous  effects  are  wholly  different  from  their 
remedial  effects  and  inconsistent  with  them,  an  important 
rule  in  their  administration  is  not  to  give  them  alone,  but 
conjoined  with  restoratives,  to  prevent  the  development 
of  their  poisonous  effects  by  the  Restoratives  constantly 
making  up  the  deficiencies  which  the  8i>ecifics  produce. 
Example :  Mercury  and  Iodine  in  Syphilis.  Arsenic  in 
Lepra,  etc. 


Class    Il^'^iy'-^''^'    '" 


SYMPTOM    MEDICINES? 


.  / 


Definition,  Medicines  which  always  2>f'oduce  symptom^. 


Characters  :  I.  Their  whole  action  is  secured  by  one  dose.  They  there- 
fore do  not  require  time,  but  operate  at  once,  an  I  their 
effects  are  always  transient. 

II.  As  they  always  produce  symptoms,  they  act  therefore 
upon  the  healthy  as  well  as  on  the  diseased.  Example: 
Emetics,  like  Ipecacuanha,  or  a  Neurotic,  like  Opium. 

III.  They  are  given  only  for  the  relief  of  symptoms,  or  to 
remove  complications,  nevr  for  the  cure  of  the  disease 
itself.  Example :  Opium  relieves  the  pain  of  a  syphilitic 
node,  but  does  not  affect  the  node  itself.  We  cure  no  real 
nervous  disease  bv  Neurotics. 
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Division  I. 


N  EUI\OT  IGS. 


Definition,  Medicine8  whi^h  2>roduce  their  aympUmia  hy  affecting 

some  nerve  functions. 


Characters  :  Neurotics  never  act  upon  the  whole  nervous  system.     There 

is  no  general  ^'nervous*'  anything  except  death.  Hence 
the  common  use  of  the  terms  '^general  nervous  stimulants 
or  sedatives  ^^  is  absurd.  The  most  energetic  or  widely 
operative  neurotics,  such  as  opium,  act  only  on  a  few  nerve 
centres  or  functions,  and  leave  thousands  of  other  centres 
or  functions  wholly  unaffected. 

Neurotics  may  be  divided  into  : 

a.  Tliose  which  are  both  stimulants  and  sedatives. 

Definition,  a.  Neurotics  v?hicli  stimulate  certain  iierve  functio^is 
<ind  fiepress  others.  These  ageyits  are  commonly  called  narcotics. 
Examples:   Ojnum,  Alcohol,  Ethers,  etc. 


OiiARACTERS:  a.  I.  These  agents  generally  stimulate  some  nerve  fimc- 

tions  while  they  simultaneously  depress  others.  Example : 
Opium  stimulates  the  higher  ganglia  of  the  brain  and  the 
heart,  and  at  the  same  time  blunts  sensation  and  paralyses 
the  alimentary  canal. 

II.  Or  else  they  first  stimulate  certain  functions,  and  after- 
wards depress  the  same,  but  this  depression  is  secondary 
from  exhiustion. 

h.  Those  which  are  stimulants  onlv. 

Characters:  These  produce  Bimple  stimulation  of  certain  nerve  func- 
tions. Examples :  Ammonia  on  the  heart.  Valerian  and 
Assafoctida  on  the  abdominal  ganglia,  etc. 

€,  Those  which  are  sedatives  only. 

Characters:  These   act  as  pure  sedatives  on   certain  nerve  functions. 

Example :  Hydrocyanic  Acid  on  the  medulla  oblongata. 
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Division  II. 


ELIMINATIVES    OI\    GLANDULAR    MEDICINES. 


Definition y  Medicines  which  increase  gland  secretion. 


Characters  :  These  medicines  are  given  more  against  complications  than 

against  mere  symptoms.  The  commonest  examples  of  such 
complications  are  met  in  the  arrest  of  gland  secretion  b^ 
fever,  etc. 

These  are  divided  into  : 

a.  Cathartics,  whi9h  increase  the  secretion  of  the  intestines, 
6.  Emetics,  which  act  on  the  stomach  to  produce  emesis. 

c.  DiURECTics,  which  act  on  the  kidneys. 

d.  Diaphoretics,  '^rliich  act  on  the  skin. 

e.  Expectorants,  yhich  act  on  the  bronchial  mucous  mem- 
brane. 
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*       Division  III. 
A-ST'I\I  N  GENTS 


Definition^  Medicines  which  constringe  muscular  and  fibrous  tissues 

and  diminish  secretion. 


a.  Mineral  Astringents. 
6.  Vegetable  Astringents. 


The   chief  use   of  Disease  Medicines  is   in    the   treatment  of 
chronic  diseases. 

Symptom    Medicines    are    most    commonly    employed    in    the 
management  of  aaUe  diseases. 


A  TREATISE 


OV 


THERAPEUTICS, 


INOLUDIirO 


MATERIA  MEDICA  AND  TOXICOLOGY. 


INTRODUCTION. 


Although  Pharmacy,  or  the  science  of  preparing  medicines,  is  entirely 
distinct  from  Therapeutics,  or  the  science  of  the  application  of  medicines  to 
tiie  core  of  disease,  it  is  eyident  that  some  acquaintance  with  the  former  is 
necessary  to  the  correct  appreciation  of  the  latter.  Further,  as  the  bads  of 
both  these  studies,  must  first  cpme  a  knowledge  of  Materia  Medica,  or  the 
subbtances  used  as  medicines.  Pharmacology  is  the  general  term  em- 
I^ojed  to  embrace  these  three  divisions. 

In  every  civilized  country  there  is  some  recognized  official  list  of  drugs  and 
Iheir  preparations,  known  as  the  Pharmacopcna,  In  most  places,  this,  being 
prepared  with  the  sanction  of  the  government,  partakes  of  tiie  nature  of  a 
law,  but  in  the  United  States  conformity  to  it  depends  upon  the  voluntary 
action  of  the  professions  of  Medicine  and  Pharmacy,  by  a  representative  oon- 
Tention  of  which  it  was  originally  prepared  and  is  decennially  revised. 

The  United  States  Pharmacopceia  is  divided  into  three  portions :  ^primary 
and  a  secondary  materia  medica  listy  and  a  chapter  on  preparations^  with 
directions  for  their  manufacture.  The  primary  list  contains  medicines  whose 
reputation  is  believed  to  be  assured ;  the  secondary  list,  those  still  on  trial, 
or  those  which  experience  has  shown  to  be  not  altogether  valueless,  but  yet 
of  little  importance.  It  is  evident  that  a  knowledge  of  the  officinal  or  recog- 
nized preparations,  of  their  general  mode  of  manufacture,  and  of  their  strength, 
is  essential  to  the  therapeutist.  The  United  States  Pharmacopoeia  recognizes 
twenty-nine  classes  of  them,  as  follows : 

Decocta. — Decoctions  are  made  by  boiling  crude  drugs  for  a  greater  or 
kfls  time  in  water.     It  is  evident  that  this  method  of  preparing  is  ineligible 

2  17 
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when  the  ax^ive  principle  is  volatile  or  is  easily  decomposed  by  heat,  or  when 
the  drug  contains  much  starch,  whose  extraction  would  make  the  preparation 
very  thick  and  predispose  it  to  rapid  decomposition.  The  method  is  especially 
adapted  to  woody,  hard  substances,  and  to  those  containing  much  albumen 
which  is  coagulated  by  the  boiling  water  and  left  in  the  drug. 

Infusa. — Infusiom  are  made  with  water,  either  cold  or  hot,  without  boil- 
ing.    They  are  prepared  by  maceration,  or  by  displacement. 

LiQUORES. — Solutions  are  preparations  in  which  an  active,  non-volattle 
principle  is  dissolved  in  water. 

Aqu^. —  Waters  are  solutions  of  volatile  principles  in  water. 

MiSTURiB. — Mixtures  are  preparations  in  which  one  or  more  medicinal 
substances  are  held  in  suspension  in  water.  Of  such  nature  are  emulsions,  in 
which  some  oily  material  is  suspended  by  a  gummy  or  an  albuminous  body. 

MuGlLAGlNES. — Miicilages  are  solutions  of  gummy  substances  in  water. 

Syrupi. — Syrups  are  sugary  liquids,  the  menstruum  or  basis  of  which  ia 
water,  with,  in  some  cases,  vinegar  or  alcohol. 

Mellita. — Honeys  are  preparations  whose  basb  is  honey. 

AcETA. —  Vinegars  are  those  preparations  in  which  vinegar,  or  dilute  acetic 
acid,  is  used  as  the  menstruum. 

TiNcrruRiE. —  Tinctures  are  alcoholic  solutions  prepared  by  maceration  or 
displacement  from  the  crude  drug,  or  by  dissolving  non-volatile  principles.  In 
some  of  them  strong,  in  others  dilute,  alcohol  is  used. 

Spiritus. — Spirits  are  alcoholic  solutions  of  volatile  principles,  made  by 
direct  solution  or  by  distillation  from  the  crude  drugs. 

Vina. —  Wines  are  preparations  whose  menstruum  is  wine. 

Glycerita. — Glycerites  are  preparations  in  which  glycerine  is  the  solvent. 

Olea  Destillata. —  Volatile  Oils  are  active  principles  of  such  nature, 
prepared  by  distillation. 

Oleoresin^. — Oleoresins  are  concentrated  preparations,  composed  gen- 
erally of  a  volatile  oil  and  a  resin.  They  are  really  ethereal  extracts,  made  by 
the  action  of  ether  upon  the  crude  drugs ;  in  the  case  of  ginger,  a  mixture  of 
alcohol  and  ether  is  used. 

Succi. — Fresh  Juices  are  obtained  by  expression  of  the  green  plant,  enough 
alcohol  being  added  to  preserve  them. 

ExTRACTA. — Solid  extracts  are  of  two  kinds ;  one  being  prepared  by  the 
evaporation  of  the  fresh  juice,  the  other  being  made  in  various  ways  from 
the  crude  drugs. 

ExTRACTA  Fluida. — Fluid  extracts  are  very  concentrated  fluid  prepara- 
tions, generally  so  made  that  one  minim  represents  one  grain  of  the  crude 
drug. 

Resins. — Resins  are  purgative  resinous  principles,  obtained  by  the  pre- 
cipitation of  saturated  tinctures  with  water. 

CoNFECTiONES. — Confections  are  medicinal  substances  beaten  up  with 
sugar  into  a  pasty  mass. 
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TftOCHisci, —  Tfochft,  or  to^rn^a,  nre  gummj  pelleU  or  disks,  so  luade  as 
to  ilissolvc  slowly  in  the  monlh. 

SuprosiTOBiA. — Siipjioiirorif*  are  conical  bodies,  prepared  for  introduo- 
lion  into  the  rectum,  where  they  melt  with  the  heat  of  the  body.  Their 
basia  IB  genemlly  cacao  bntt«r. 

Unouesta  and  Cerata. — Ointmentt  and  Ceralet  are  fatty  solid  prepara- 
tions for  external  use.     The  cerates  contabing  wax  {cera)  are  the  Gnner  of 

Emplastha, — Plnsten  are  solid  substances  spread  by  the  aid  of  hejit  upon 
muslin,  skin,  or  other  similar  material,  and  of  such  nature  ns  to  be  adhesive 
at  the  temperature  of  the  body. 

CaABTiE. — Fapert  arc  medicated  leavea  or  sheets  of  paper  for  external  use. 
The  only  officinal  are  those  of  miij<(ard  and  of  mntharides. 

LiNiMENTA, — Liniments  arc  liijuid  preparations,  generally  soapy  or  oily, 
Mid  always  intended  to  be  applied  externally  by  nibbing. 

of  PILUL.S  {Pil'f)  and  PiTLTERES  {Poioderi)  sufficiently  indi- 
vate  the  character  of  the  preparations. 

The  British  Phannacoposia  is  not  divided  as  that  of  the  United  States,  but 
the  drugs  and  their  preparations  are  arranged  alphabetically. 

In  what  way  medicinea  pro<luco  changes  in  the  life-actiona  of  Tarioua  parts 
inltnown,  precisely  as  it  is  beyond  the 
why  the  nerve-cell  or  the  spermatozoon 
9  capable.  The  ftct  that  various  sub- 
:y,  so  to  speak,  do  act  more  forcibly  on 
s,  however,  indisputable. 
The  effects  of  medicine  arc  enmmoidy  divided  into  the  primniy  and  second- 
my,  or  the  innnediiile  and  the  remole.  An  example  will  probably  show  the 
ilTcrcnce  between  these  in  the  briefest  and  most  forcible  manner.  Thus,  the 
ledtate  effect  of  a  diurcliu  is  increased  urination:  the  secondary  effect 
ly  be  removal  of  serous  cjfiisioti  in  some  part  of  the  body.  It  is  evident 
that  the  latter  is  brought  itliout  not  by  the  medicine  itself,  but  by  the  changes 
it  induces;  the  increased  excretion  causing  a  diminution  of  the  amount  of 
the  fluid  in  the  blood-vessels,  which  in  turn  predisposes  to  absorption, 

Tlie  term  or  eiprcffiion  indicittion  for  a  given  remedy,  being  in  constant 
ought  lo  be  distinctly  understood;  by  it  is  menut  the  pointings  of 
;nre,  or,  in  other  words,  ihe  evident  needs  of  the  system.  Thus,  hard  fseees 
llected  in  the  colon  are  an  indication  for  a  purgative  of  such  character  as 
II  produce  wat*'ry  discharges  to  soften  them.  Relaxation  in  a  part  indi- 
ledy  of  such  properties  that  it  will  awake  into  new  life  tbo  natural 
intrartility  of  the  part.  Agiun.  the  suppression  of  secretion  from  over- 
:cit«ment,  or  from  irritation,  is  an  indication  for  some  drug  which  will  allay 
itation  ;  whilst  the  same  suppression,  when  dependent  upon  torpor  or  loss 
eel  I -activity,  will  call  for  an  excitant, — an  irritant.  The  childish  absurdity 
treating  symptoms  by  any  such  law  as  "  similia  similibus  curantur/'  or 


b,  and  probably  must  ever 

liinit  of  the  human  intollect  to  kno 

performs  the  prodigies  of  which  ii 
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"  dissimilia  dissimilibus  curantur/'  is  at  once  apparent.  Symptoms  are  merely 
the  surfuco-play  of  disease ;  and  the  rational  therapeutist  always  seeks  out 
their  hidden  meaning. 

By  far  the  greater  number  of  remedies  are  absorbed  into  the  blood,  and 
thus  find  access  to  the  part  upon  which  they  act.  It  is  necessary,  therefore, 
for  them  to  be  so  placed  that  they  can  be  taken  into  the  blood-vessels. 

There  are  five  paths  of  entrance  for  medicines  into  the  circulation, — ^the 
stomach,  the  cellular  tissue,  the  rectum,  the  skin,  the  lungs.  By  far  the  most 
frequently  employed  of  these  is  the  first-named.  It  is  evident  that,  in  order 
to  pass  rapidly  and  readily  into  the  absorbents,  medicines  must  be  in  solution. 
When  administered  by  the  stomach,  however,  it  is  equally  plain  that  solu- 
bility in  an  ordinary  menstruum,  such  as  water,  is  not  a  sine  qua  non,  since 
the  varying  acidities,  alkalinities,  and  organic  contents  of  the  elementary 
juices  give  to  them  a  solvent  power  far  above  that  of  less  complex  and  vary- 
ing fluids.  Thus,  a  medicine  insoluble  in  water  may  be  dissolved  by  the  acida 
of  the  gastric  juice,  while  another  drug  may  owe  its  activity  to  its  solution 
by  the  alkalies  or  by  the  fatty  matters  of  the  intestinal  fluids. 

The  dissolving  power  of  the  rectal  fluids  is  very  slight :  hence,  in  order  to 
act  efficiently,  medicines  when  given  by  the  rectum  must  be  in  solution  or 
readily  soluble.  Absorption,  moreover,  does  not  occur  so  rapidly  from  the 
rectum  as  from  the  stomach,  and  greater  time  is  therefore  needed  to  impress 
the  system  in  this  way.  In  the  great  majority  of  cases  medicines  are  thus 
exhibited  to  obtain  peculiar  efiects  more  or  less  local  in  character.  Thus,  an 
opium  suppository  is  given  in  dysentery,  or  to  quiet  irritation  of  the  genito- 
urinary organs,  or  to  check  vomiting. 

The  subcutaneous  tissue  afibrds  the  most  rapid  route  to  the  central  organs. 
The  substance  must,  however,  always  be  in  perfect  solution,  and  not  too  irri- 
tating. It  is  thrown  under  the  skin  by  means  of  a  small  syringe  with  a  sharp 
hollow  needle  for  its  nozzle.  Great  care  should  be  taken  to  avoid  throwing  a 
medicine  into  a  vein,  and  so  producing  a  sudden  overwhelming  effect.  Tlie 
point  of  the  syringe-needle  should  not  be  thrust  deeply  into  the  tissues,  but 
be  kept  just  beneath  the  skin,  and  be  withdrawn  a  little,  after  having  been 
pushed  along  under  the  skin  farther  than  necessary.  The  objections  to  the 
method  are  the  danger  of  injecting  into  a  vein,  the  slight  pain  of  the  opera- 
tion, and  the  skill  required  for  the  latter,  so  that  the  administration  cannot 
be  left  to  the  nurse,  together  with  the  local  irritation  and,  it  may  be,  inflam- 
mation, to  which  many  drugs  so  used  give  rise.  The  pain  may  be  to  a  great 
extent  avoided  by  slightly  freezing  the  skin  by  means  of  a  spray-producer, 
yet,  for  the  other  reasons  mentioned,  the  hypode)'mic  Tneihod  should  not  be 
employed  except  under  certain  circumstances.  Wlien,  as  in  severe  suffering, 
an  immediate  decided  action  is  required,  it  is  beyond  all  value, — the  system 
coming  under  the  influence  of  the  remedy  as  if  by  magic.  The  dose  should 
always  be  smaller  than  that  by  the  mouth. 

There  are  several  ways  in  which  medicinal  principles  are  introduced  through 
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the  altiu,  dtliough  the  only  one  in  common  use  is  the  application  of  uiedicateil 
(kUy  prcpanitious,  cither  with  or  without  friction,  Absorption  lakes  pLice, 
of  courHe,  most  rapidly  in  those  [lositions  at  which  the  skin  is  thinnest, — 
the  inaitle  of  tlie  thighs,  the  sur&ce  of  the  abdomen,  and  especially  the  arm- 
pits. Almost  the  only  remedy  which  is  introduced  into  the  system  in  this 
way  is  mercury.  Absorption  will  take  place  tlirougli  the  skin  from  baths,  but 
■o  slowly  lliat  advantage  is  never  tuken  of  it  in  the  constitutional  treatment 
of  disease, — unless  the  sulphur  bnlhs,  sometiincs  omployed  in  rheumatism, 
iinpivas  the  general  system  fay  absorption,  whii'h  seems  to  me  doubtful. 
Formerly,  medicines  were  sometimes  eihibited  by  placing  them  on  blistered 
snrfiiccs,  beneiUk  the  raised  cutide ;  but,  except  in  the  instsnce  of  morphia, 
80  used  in  gastric  disturfaance,  at  present  the  endtrmic  method  la  very  rart^ly 
employed. 

To  influeniK  the  general  system,  the  lungs  are  only  used  for  the  introduc- 
doH  of  the  vapors  of  the  anesthetics. 

For  loenl  purposes  medicines  are  applied  to  varifjus  parts, — to  the  skin,  to 

be  ear,  nares,  fauces,  stomach,  larynx,  lungs,  rectum,  vagina,  urelhra,  etc. 

I  Wat  the  last  three,   liquid  preparations  known   as  tnjeclioni,  or  solid  ones 

■  Ittiown  as  mpp/mtoriet,  or,  in  ease  of  the  urethra,  as  bmigiet,  are  employed. 

For  the  purpose  of  making  local  applications  to  the  respiratory  organs, 

t'aiiion  u  very  commonly  practiced.     Very  many  forms  of  ajiparatus  are 

),  fant  the  principle  in  all  of  them  is  the  same.     A  rapid  current  of  air, 

t  uf  sleam,  is  forcibly  ejected  from  a  horizont^  pip^t  through  a  capillary 

oe,  directly  across  a  similar  opening  in  a  vertical  tube.     The  rash  of  the 

ir  over  this  second  orifice  forms  a  vacuum  ;  the  fluid  into  which  the  base 

t  tlie  vortical  tube  is  set,  rushing  up  to  fill  this,  is  sucked  or  dniwo  out 

rough  the  orifice,  and  as  it  emerges  is  broken  into  a  fine  spray,  and  is  car^ 

il  oloDg  by  the  inirrcat  of  air  or  steam  into  a  mouth-piece,  at  which  sits  the 

Itienl.     It  cannot  be  gainsaid  that  in  this  way  we  are  able  to  carry  medicinal 

balances  not  merely  into  the  larynx,  but  into  the  lungs  themselves,     Yola- 

'e  medi(dnes  vaporized  by  heat  arc  also  sometimes  employed  in  the  treatment 

J  lung  affections. 

I  There  are  various  classes  of  agencies  which  bo  modify  the  action  of  drugs 
P  Ui  Deoessitiil«  their  consideration.     Such  are  disease,  climate,  habit,  tern- 

rament,  idiosyncrasies,  sex,  ^e,  time  of  administration,  and  emotions. 
i  Dae-ite  often  fortifies  the  system  ag^unst  the  action  of  remedies,  so  that  the 
e  has  to  be  greatly  increased  to  obtain  perceptible  effects.  Thus,  pain  or 
irium  tremens  will  interfere  grently  with  the  production  of  narcotism  by 
a ;  or  spinal  disease  with  purgation.  Disease  may  sltcgsther  prevent  the 
D  of  a  remedy.  In  all  these  cases  two  rules  should  never  be  lost  sight 
:  first,  never  give  the  medicme  in  such  doses  as  would  in  health  cause 
;  seoimd,  always  be  sure,  before  giving  laipi  amounts,  that  the  remedy 
H  net  make  matters  worse  (as  a  drastic  in  intui^susccption). 
I  Climate,  by  giving  physical  habits  or  tendencies  to  the  patient,  often  greatly 
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influences  the  proper  selection  and  dose  of  remedies.  It  is  only  necessary 
to  allude  to  the  great  consumption  of  quinine  in  malarial  regions  as  an  ex- 
ample. 

Habit — including  mode  of  life — seems  to  alter,  as  it  were,  the  very  consti- 
tution of  man.  Not  only  does  it  give  type  to  disease,  by  producing  habitual 
plethora,  or  its  opposite,  but  it  also  fortifies  against  the  action  of  single  reme- 
dies, or  whole  classes  of  them.  Thus,  in  the  opium-eater,  a  dose  sufficiently 
large  to  kill  an  ordinary  man  serves  only  to  gratify  the  cravings  of  appetite. 
Again,  a  man  accustomed  to  one  narcotic,  as  alcohol  or  opium,  loses,  to  a 
greater  or  less  degree,  his  susceptibility  to  all  narcotic  influence ;  and  the 
patient  whose  bowels  require  daily  to  be  moved  by  a  cathartic  finds  himself 
react  more  and  more  slowly  to  medicines  of  that  class.  Again,  a  nervous 
system  blunted  by  exposure  and  toil  in  the  open  air  is  far  less  susceptible  to 
the  action  of  remedies,  and  requires  larger  doses  to  influence  it,  than  the  deli- 
cate organization  of  a  woman  weakened  by  indolence  and  luxury. 

Temperaments  are  peculiarities  of  organization  characterizing  classes  of 
individuals ;  idiospicrasies^  peculiarities  belonging  to  single  individuals.  This 
is  scarcely  the  place  to  discuss  the  subject  of  temperaments,  but  it  is  allowable 
t<)  state  that  while  the  phlegmatic  person  is  no  more  easily  moved  by  medicinal 
than  by  other  agencies,  the  nervous  individual  answers  as  quickly  to  the  one 
as  to  the  other.  Idiosyncrasies  seem  at  present  to  be  beyond  law.  They  are 
oflen  very  remarkable,  and  a  knowledge  of  them  is  most  important  for  the 
'practitioner.  Thus,  a  relative  of  the  author's  is  thrown  into  the  most  alarm- 
ing fainting-fits  by  eating  even  so  much  butter  as  would  be  ordinarily  used 
as  a  dressing  for  vegetables  at  dinner.  Some  persons  are  poisoned  by  the 
slightest  touch  of  turpentine,  others  are  frightfiilly  salivated  by  a  mere  par- 
ticle of  a  mercurial.  These  idiosyncrasies  are  numerous,  cannot  be  foreseen, 
and  are  oUcn  very  important :  hence  the  necessity,  in  prescribing  for  an  un- 
familiar patient,  of  always  asking  as  to  his  or  her  peculiarities. 

Sex  J  of  course,  modifies  all  diseases  connected  with  the  organs  or  the  pro- 
cess of  generation,  but  it  does  more.  Woman  is  more  impressible,  less  robust, 
with  less  power  of  resisting  external  agencies,  than  is  man.  Consequently, 
the  dose  for  her  should,  as  a  rule,  be  less  than  that  for  him.  It  is  needless 
to  remark  here  at  length  on  the  necessity  for  abstinence  from  strongly  per- 
turbing remedies  during  pregnancy  or  at  the  menstrual  periods. 

Age,  of  course,  modifies  materially  the  dose.  The  rule  of  Dr.  Young,  the 
one  which  seems  to  me  the  most  practical  and  generally  useful,  is  to  add 
twelve  to  the  age  and  divide  the  age  by  the  result.  Thus,  a  child  one  year 
old  would  require  one-thirteenth,  one  three  years  old  three-fifteenths,  of  the 
amount  necessary  for  an  adult.  Other  rules  have  been  invented,  but  the 
only  one  which  seems  to  me  practical  is  the  following,  proposed  by  Dr.  R.  0. 
Cowling  (^American  Practitioner,  vol.  i.)  : 

"  The  proportionate  dose  for  any  age  under  adult  life  is  represented  by  the 
number  of  the  following  birthday  divided  by  twenty-four :"  i.e.,  for  one  year 
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is  ^  =  ^'j  ;  for  two  yeare,  ^j  ^=  |  j  for  three  jeara,  ^^  =  J  ;  for  five  yean, 
^  i^l  i  for  eleven  years,  ^^  ^=  J,  etc 

Prof.  Clarke  {Button  .ifud.  aiiil  Surg.  Jouraai,  1372)  lias  proposed  a  rule, 
nhicli,  although  probably  more  accurate  than  either  of  those  given,  seems  too 
cTunberBome  for  ordinary  purposes.     It  is  based  upon  relative  weigbia : 

"  Asfiuming  the  average  weight  of  an  adult  to  be  one  hundred  and  fifV^ 
pounds,  for  whom  an  appropriate  dose  is  1,  or  one  drachm,  the  dose  of  most 
inedteines  must  be  increased  or  diminished  in  the  proportion  of  the  weight  of 
tbe  patient  to  that  number  of  pounds.  This  proportion  is  reprc^nted  by  a 
fraetiun  whose  numerator  is  the  patient's  weight,  and  whose  denominator  is 
150.  Ifaehild  at  birth  wei);bs  six  pounds,  the  appropriate  dose  for  it  would 
be  -j-Jij,  or  jij  i  if  it  weighs  ton  pouuila,  -^j,  or  ^.  A  child  two  years  old, 
weighing  twenty  pounds,  would  require  -^^,  or  about  ^  of  an  adult  dose ;  or, 
more  precisely,  ^.  A  pcrwn  whose  weight  is  two  hundred  pounds  should 
have  fJJ,  or  li  of  an  average  adult  dose." 

It  must  never  be  lost  sight  of  that  children  bear  narcotics  very  badly,  and 
that  the  di«ea  of  such  remedies  for  them  should  always  be  proportionally 
Her  than  for  the  adult. 

Timeof  Aiimiiiitlralion. — Absorption  takes  place  most  rapidly  in  an  empty 
lb,  and  consequently,  when  rapidity  uf  action  is  desired,  the  medicine 

luld  be  ^ven  under  sueh  circumstances.  Thus,  a  purgative  acta  soonest 
'when  given  before  breakfast.  Substances  which  are  irritating  to  the  stomach 
should  always  be  administered  not  only  properly  diluted,  but  also  when  the 
viacus  is  filled  by  a  mass  of  food,  which  ma^'  serve  still  further  Ui  lessen  their 
■Ctmuentnition.  Hence,  such  remedies  as  iodine  and  arsenio  are  preferably 
Ibiled  after  meals.      Again,  some  drugs,  such  aa  iron,  are  best  dissolved 

lie  acid  gastric  juice,  and  it  is  il  mattor  of  some  importance  to  plaua  ihem 
in  the  stomach  after  eating,  when  the  process  of  digestion  is  most  vigorous. 

Mrnlal  Emotion. — Space  is  wanting  to  discuss  at  any  length  the  influence 
of  the  imaginadon  upon  the  action  of  remedies ;  and  the  reader  must  be 
referred  to  the  delightftil  book  of  Dr.  Tuke  for  illustration.  Suffice  it  to 
BlAte  that  a  positive  announcement  that  a  remedy  will  have  a  certain  effect 
has  often  a  most  remarkable  influence  in  produdng  that  effect,  especially  on 
persons  of  nervous  organisation  and  of  not  loo  great  culture  to  have  faith. 
I  hare  given  a  hypodermic  injection  of  a  grain  of  morphia  to  a  man,  iuduciug 
a  d^^ree  of  hypnotism,  and  the  next  day,  doubling  the  size  of  the  injection 
but  withdrawing  all  morphia,  have  caused  a  much  more  intense  eHecL 

,  It  18  evident  that  every  treatise  upon  pharmacology  must  have  some  plan 
■  Bcoordance  with  which  the  various  sultstauees  treated  of  ore  arranged.* 
t  present,  all  that,  in  my  opinion,  can  be  reasonably  demanded  of  any 
of  pegs  upon  which  to  hang  our  ideaa 
t  tliey  may  be  easily  retained,  and  be  easily  accessible  when 
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wanted.    Under  these  circumstances  I  venture  to  offer,  as  the  basis  of  the 

present  treatise,  without  further  comment,  the  following  clinico-physiological 

classification,  founded  upon,  but  very  different  from,  that  of  Prof.  Qeorge  B. 

Wood. 

CLASSIFICATION. 

PART  I.—DBUGS. 

1.  Substances  which  act  on  the  Solids  and  Fluids  of  the  Body. 

a.   General  Remedies, 
Class       I. — Astringents. 
«  II.— Tonics. 

*'        nL — Cardiac  Stimulants. 
"         IV. — Cardiac  Sedatives. 
"  V. — ^Antispasmodics. 

"         VI. — ^Analgesics. 
«       Vn.— Mydriatics. 
«     Vni.— Anaesthetics. 
"        IX. — Excito-motors. 
"  X. — Depresso-motors. 

"         XI. — Alteratives. 


b.  Local  Remedies, 

Class       I. — ^Emetics. 

(( 

n. — Cathartics. 

Ci 

m. — Diuretics. 

t( 

IV. — Diaphoretics. 

tl 

V. — Expectorants. 

li 

VI. — Enmienagogues. 

il 

VII. — Oxytocics. 

1% 

Vni. — Sialagogues. 

ti 

TX. — Errhines. 

u 

X. — Epispastics. 

tt 

XI. — Rubefacients. 

iC 

XII. — Escharotics. 

cc 

Xni. — Demulcents. 

C( 

XIV.— Emollients. 

cc 

XV.— Diluents. 

(( 

XVI. — Protectives. 

2.  Substances  which  act  externally  to  the  Body. 

Class       I. — Antacids. 
"  II. — Anthelmintics. 

"        III.— Digestants. 
"         IV. — ^Absorbents. 
"  V. — Disinfectants. 

PART  II.—REMEDIES  WHICH  ARE  NOT  DRUGS. 


I^-A^RT   I. 


DRUGS. 


DIVISION  I-SYSTEMIC  REMEDIES. 

Subdivision  I.— Oeneral  Bemedies. 
CLASS  I.-ASTEINGENTS. 

Astringents  are  those  drugs  which  cause  contraction  of  living  tissues. 
That  they  do  not  act,  as  has  been  supposed,  either  by  coagulating  albumen  or 
by  calling  into  action  the  muscular  function,  is  demonstrated  by  the  transi- 
toriness  of  their  effects,  and  by  the  &ct  that  they  influence  tissues  containing 
no  muscular  fibre.  Every  living  soil  tissue  appears  to  possess  a  normal  degree 
of  condensation,  which  may  be  departed  from  on  either  hand ;  when  this  hap- 
pens, the  part  is  said  to  be  relaxed  in  the  one  case,  in  the  other  to  have  its 
tonicity  increased,  or  to  be  a^ringed. 

The  action  of  astringents  is  always  a  local  oncy — 1.«.,  produced  not  through 
the  intervention  of  the  nervous  system,  but  by  direct  contact  with  the  part 
affected. 

A  pure  astringent  should  be  capable  of  doing  nothing  beyond  inducing 
contraction ;  but  in  reality  there  is  scarcely  such  a  drug.  All  astringents 
are,  when  applied  too  freely,  irritants ;  indeed,  it  is  doubtful  whether  their 
therapeutical  property  of  astringency  is  not  due  to  the  exercise  of  a  mild  form 
of  irritation. 

It  has  been  customary  to  divide  the  astringents  into  two  groups :  the 
vegetable  and  the  mineral.  Tannic  acid,  and  the  drugs  which  contain  it, 
constitute  the  former  class,  whilst  in  the  latter  group  are  included  various 
substances  of  diverse  therapeutic  power. 

The  indications  for  the  use  of  an  astringent  are  very  evident. 

In  the  first  rank  among  such  indications  is  the  existence  of  relaxation. 
Local  relaxation  is  almost  always  the  result  of  previous  over-excitement. 
Thus,  a  throat  is  relaxed  after  over-use,  or  after  inflammation. 

Astringents  are  more  efficient  as  local  than  as  general  remedies,  but  in 
cases  of  inflammation  care  must  be  taken  to  use  them  in  such  way  that  they 
shall  not  act  as  irritants.  Applied  too  soon  or  too  vigorously,  they  may  do 
harm.     These  remarks  are  scarcely  applicable  to  some  of  the  mineral  astrin- 
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gents,  such  as  lead  and  nitrate  of  silver,  which  really  appear  to  have  sedative 
properties,  and  may  with  care  be  used  advantageously  in  all  stages  of  inflam- 
mation, whenever  there  is  distention  and  relaxation  of  the  blood-vessels, 
although  the  general  action  of  the  part  be  above  par. 

Closely  allied  to  relaxation  is  over-secretiony  and  astringents  are  constantly 
used  to  check  morbid  discharges.  Indeed,  these  discharges  are  often  simply 
the  result  of  relaxation.  Thus,  Asp  has  experimentally  proven  that  division 
of  the  intestinal  nerves  and  consequent  paralysis  and  relaxation  of  the  vessels 
are  followed  by  free  watery  secretion.  In  such  cases  the  indication  for  astrin- 
gents is  very  plain.  But  when  a  morbid  discharge  really  represents  a  high 
degree  of  inflammation,  the  same  care  must  be  practiced  in  the  use  of  astrin- 
gents as  in  treating  other  local  inflammations.  Especially  is  this  true  since 
free  secretion  is  often  nature^s  method  of  relieving  local  inflammation.  Thus, 
when  abnormal  alvine  discharges  are  dependent  upon  intestinal  relaxation,  the 
astringents  are  most  valuable,  but  when  they  are  dependent  upon  enteritis  or 
colitis,  astringents  do  harm. 

If  the  morbid  discharge  by  its  profuseness  endanger  life,  as  in  serous  diar- 
rhoea, astringents  are  urgently  demanded.  Very  rarely,  if  ever,  are  these 
discharges  other  than  paralytic  in  their  origin  ;  even,  however,  if  they  be  due 
to  over-action,  an  astringent  may  be  necessary  to  check  their  excessiveness. 

Another  indication  for  the  use  of  astringents  is  to  check  hemorrhage,  and 
the  same  general  reasoning  is  applicable  to  this  as  to  the  other  indications. 
Hemorrhage  dependent  upon  over-action  demands  other  treatment  than  by 
astringents.  Sometimes  in  these  cases  it  is  necessary,  however,  to  check  the 
hemorrhage  at  all  hazards,  and  then  astringents  may  be  used  in  conjunction 
with  other  measures,  although  they  may  be  to  some  extent  contra-indicated. 
Various  astringents  are  employed  locally  to  check  hemorrhage  due  to  trau- 
matic or  other  ruptures  of  vessels.  In  such  cases  the  astringents  are  employed 
as  styptics,  and  do  not  act  so  much  by  their  astringency  as  by  coagulating  the 
albumen  of  the  blood,  and  thus  forming  a  clot  and  mechanically  arresting 
the  flow. 

Under  certmn  circumstances  there  seems  to  be  a  general  relaxation  or  loss 
of  tone  throughout  the  whole  system,  which  may  be  best  met  by  a  oonsentsp 
neous  use  of  tonics  and  astringents. 

VEGETABLE  ASTRINGENTS. 

The  active  principle  of  the  vegetable  astringents  is  tannic  acid,  and,  as  it 
is  almost  their  sole  therapeutic  principle  and  represents  them  very  closely,  it 
seems  proper  first  to  consider  it,  and  afterwards  to  point  out  any  especial 
therapeutic  virtues  the  crude  drugs  of  the  class  may  possess. 

AOIDUM  TANNIOUM-TAlOnO  AOID.    U.S. 
There  are  two  kinds  of  tannic  acid,  the^a^  and  the  kino-tannic  ;  of  these 
the  former  yields,  upon  exposure  to  the  air  in  a  moist  state,  gaUlc  acid,  the 
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I  IftUer  It  gtlaltHoiu,  inrrt  substance.     They  ore  further  distinguished  by  the 
'  color  of  the  pretipilates  which  they  yield  with  tlie  perealta  of  iron ;  gftllo- 
tanDic  acid  producing  a  blue-blauk,  tinotannic  a  green-black  color. 

The  officiiiid  tannic  acid — the  gallo-tannic  ncid — ia  obtained  by  treating 

powdered  gidia  with  washed  ether,  which  on  standing  separates  into  twu  strata, 

llie  upper  ni  whieh  ia  ethereal,  aud  contains  chiefly  the  coioring-inattor  and 

I  other  inipuritiea.     The  lower  watery  stratum  conlains  the  tannic  acid,  which 

Li  recovered  by  evaporation. 

Commercial  tannic  acid  ia  a  light,  feathery,  non-crystalUne  powder,  of  a 

1  yellowish -white  color,  a  faint  odor,  and  an  aatriugeiit,  eomewhat  bitter  tast«. 

a  aud  free  from  odor  or  taate  other  than 

a  strongly  acid,  and  it  unites  freely  with 

very  freely  soluble  in  water,  even 

n  dilute  alcohol,  scarcely  at  all  in  absolute 

a  ether  free  from  water.     By  a  heat  of  from  180°  C- 

a  changed  into  pi/ro-gtiUie  acid,  which  crystallizes  in  white, 

of  a  bitter  taste  and  neutral  reaction.    With  salts  of  the  allca- 

a  whitish  precipitate,  very  soluble  In  noetio  acid ;  with  per- 


I  Vhen  absolutely  pure,  it  ia  colorles 
I  that  of  ostringency.  Its  reaction  i) 
I  botli  organic  and  inoiganic  bases. 

0  in  glycerine,  somewhat  at 
I  alcohol,  and  not  at  a 
I  to  215°  €.  it 
I  Aining  pl»t«. 
I  loids  it  pruduc 

of  iron,  a  black  (bluish  or  greenish)  precipitate;  with  lime-water,  a 

I  pnaiiiUiXe  which  is  at  first  whitish,  then  gray,  dingy  greenish,  aud  finally 

.    brownish  ;  with  gelatine  or  albumen,  a  whitish  coagulum.     All  of  these  soc- 

ondoiy  products  are  tuiimteB.     Tuinic  at;id  also  dissolves  in  concentrated 

sulphuric  acid,  with  the  production  of  a  black  color.     Sy  prolonged  cJ[p;:sure 

ill  solution  to  the  air,  or  by  the  action  of  dilute  aulphuriu  ucid,  it  is  converted 

[  into  gallic  acid. 

PHY»iOLoaiCAL  Action. — Tannic  acid  is,  so  fur  as  may  be,  a  pure  oatrin- 

As  it  vtiagubtes  albumen,  it  cannot  be  absorbed  into  the  blood  in  any 

tntity,  anil  its  solution  injected  into  tlie  veins  uauacs  rapid  death,  with 

Wavulwuim,  or  other  nervous  phenuuienii,  due  to  the  production  of  thrombi 

V  <inbiili.     Out  of  the  body  it  is  readily  converted  into  gallic  acid,  and,  when 

iken  into  the  stoniuch,  a  proportion  of  it  undergoes  a  similar  change,     In 

Ellie  visiwra  of  a  rabbit  poisoned  witli  tannic  ucid,  Sohroff  (Die  Pflaraen*liiffc, 

f  Ton  Dr.  Aug.  und  Dr.  Theo.  Husomann,  p.  1005)  found  only  gallic  acid ;  and 

cording  to  Clanis  (iliid.')  ihc  greater  part  of  ingested  tannic  acid  can  bo 

Mvcrod  trota  the  stools  as  tannatc  of  albumen  or  as  gallic  acid.     Wijhlur 

|«nd  Frerichs  have  found  gallic  acid  with  pyro^lic  acid  in  the  urine  afWr 

«  exhibition  of  tannic  acid. 

TtlERAPECiTics. — As  tannic  acid  must  undergo  conversion  into  gallio  acid 

e  absorption,  it  is  evident  that  the  latter  is  to  be  preferred  to  it  when 

ne  pan  to  be  acted  on  can  only  be  reached  through  the  circulation.     As  a 

Cal  application,  tannic  avid  is  much  more  powerful  than  gallic  acid.     Locally 

plied,  il  may  be  used  to  overcome  rehuaUion,  as  in  »p<mgy  guiiu,  vtercurial 

>Hlh,  /utniurrhoiils,  rhroaie  tore  tkroat.     To  clieck  hemorrhage  it  may 

\')k  used  whenever  the  source  of  the  flow  can  he  reached  directly,  as  in  epit 
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taxiSy  hsemcUeniegis,  hefnorrhape  from  the  boweh^  etc.  To  arrest  exceMsive 
secretion  it  may  be  employed  locally  in  leucorrhcMy  diarrhcMy  old  aiscesBo^ 
chronic  ulcers,  excessive  p^qfiration,  osmidrosis,  and  variouB  diseases  of  the 
skin.  It  is  also  often  very  useful  for  the  purpose  of  hardening  parts  exposed 
to  friction,  as  in  cases  of  sore  nipples  and  tender  feet, 

Toxicx)LOOY. — ^Tannic  acid  can  scarcely  be  called  poisonous;  although 
Rollett  reports  the  case  of  a  young  girl  in  whom  a  very  large  quantity  of  it 
induced  severe  gastric  and  abdominal  pains,  with  obstinate  vomiting  and  con- 
stipation, fever  and  general  malaise.  Both  Schroff  and  Judell  assert  that 
eighty  grains  of  it  produce  no  symptoms  of  importance  in  the  rabbit. 

As  an  antidote  it  is  useful  in  tartar  emetic  poisoning,  forming  an  insoluble 
tannate  of  antimony.  It  is  also  the  best  chemical  antidote  for  the  poisonous 
alkaloids ;  but,  as  the  compounds  it  makes  with  them  are  slowly  dissolved  by 
the  fluids  of  the  alimentary  canal,  it  must  always  be  followed  by  emetics  and 
cathartics. 

Administration. — When  given  to  act  on  the  stomach,  as  in  hsemateme- 
sis,  tannic  acid  should  be  in  powder  (ten  to  twenty  grains).  When  the 
bowel  is  to  be  influenced,  as  in  diarrhoea,  the  drug  should  be  administered 
in  pill  (three  to  five  grains),  so  that,  if  possible,  it  may  pass  the  pylorus  un- 
dissolved. For  local  use  the  glyceritc  (^Glyceritum  Acidi  Tannici,  U.S., 
1  part  to  4),  the  ointment  (  Unguentum  Acidi  Tannici,  U.S.,  Sss  to  3i),and 
the  suppositories  {Suppositoria  Acidi  Tannici,  U.S.,  5  grs.  in  each)  are 
officinal. 

AOIDUM  QALLIOUM-QALLIO  AOID.    U.S. 

GaUic  acid  is  a  white,  powdery  substance,  in  fine  acicular  prisms,  soluble 
in  one  hundred  parts  of  cold  water,  in  three  parts  of  boiling  water,  and  freely 
soluble  in  alcohol  and  ether.     Its  taste  is  acidulous  and  astringent. 

According  to  the  officinal  method,  gallic  acid  is  prepared  by  the  exposure 
of  moistened  powdered  nut-galls  in  a  warm  place  for  a  month.  A  species  of 
fermentation,  with  the  development  of  a  peculiar  fungus,  is  said  to  occur, 
during  which  oxygen  is  absorbed,  carbonic  acid  evolved,  and  glucose  and 
gallic  acid  are  produced.  M.  Sacc  (^Chemical  News,  July  24,  1871)  has 
recently  denied  this,  affirming  that  the  change  is  simply  one  of  hydration, 
tannic  acid  being  an  anhydride  of  gallic  acid.  Tannic  acid  also  may  be 
rapidly  converted  into  gallic  acid  by  the  action  of  dilute  sulphuric  acid. 

Gallic  acid  produces  with  salts  of  the  alkaloids  whitish  precipitates,  with 
persalts  of  iron  a  bluish  precipitate,  with  lime-water  a  whitish  precipitate, 
changing  to  blue,  and  then  to  violet  or  purplish, — all  of  these  precipitates 
being  gallates.  It  does  not  coagulate  gelatine  or  albumen,  and  dissolves  in 
concentrated  sulphuric  acid,  with  production  of  a  deep-red  color.  It  has  the 
power  of  reducing  silver  from  its  solution  slowly  in  the  cold,  instantaneously 
if  warmed.  As  an  astringent  it  is  similar  to,  but  much  less  powerful  than, 
tannic  acid.     It  escapes  from  the  body  through  the  kidneys. 
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THKRAPeiTTtC  ACTIOM. — (lallic  ac'id  is  not  nearly  so  efficient  as  tonnio  I 
acid  whcD  applied  locally,  but,  because  it  doei  not  coagulate  albumen,  should 
alna^  be  preferred  when  the  pnrt  is  to  be  reached  through  the  medium  of 
the  druulution.  It  is  useful  as  an  astriiigrnt  in  hmmoplgta,  hmmahiria, 
coUiqaative  stoealt,  etc.  It  has  been  recommended  in  bronehmrhrEa  and  in 
the  proluse  eipectoration  of  ehroiiic phl/iitii.  In  my  Imnds,  however,  it  baa 
completely  fiiiled  io  the  latter  affw-lions.  In  certsin  finros  of  Br!g}it'$  d!»- 
eaae,  when  there  was  an  abnormally  large  eecrction  of  highly  albuminous 
urine,  I  have  fuund  it  to  lessen  very  materially  the  escrctiun  of  albumen. 

Administration. — Gallic  aeid  may  be  given  in  powder,  or  sometimes  in 
jiill  form.  The  dose  of  it  is  from  ten  to  thirty  graitiB,  repeated  aa  often  as 
may  be  noceeBary.     A  fflyctn'te  ( Gfjfceriiam  Aeidi  Gallici,  1  part  to  4)  is 
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GtiU  are  Tegctoble  exereBccnces,  which  are  produced  by  the  deposition  of 

the  ora  of  insects.     They  occur  on  ahnost  all  kinds  of  pknts,  even  on  fungi, 

but  the  officinal  gall  is  developed  on  the  Qucrcus  infcctoria  by  the  act  of  the 

fly  Cynijii  (I)ipl'jlepia)  linclori't.     Thfre  are  in  commerce  two  varieties  of 

I  galls,  derived  chiefly  from  the  Levant.     The  bliif  or  i/reen  rjnUt  are  globular, 

I  wild  bodies,  from  the  size  of  a  pea  to  that  of  a  hickory-nut,  externally  smooth, 

1  or  more  commonly  marked  with  large  tubercles.     They  are  the  young  galls 

I  which  have  been  golhered  before  the  ova  of  the  fly  hove  hatched,  or  before 

I  ihe  cnterpillar  has  eaten  out  the  interior  of  its  birthplace.     The  Khilr.  ifiillt 

I  are  large,  li|;ht,  hollow  iKHliee,  with  a  hole,  through  which  the  Cynips  has 

caped  after  having  fed  upon  the  interior  during  its  whole  ]am\  life.    They 

[  contain  but  little  tannic  acid,  and  arc  of  comparatively  little  value. 

TnERAPEUTice. — The  sole  value  of  galls  is  as  tha  source  of  tannic  acid, 
I  As  gulls,  they  should  not  be  used  in  medicine ;  but  the  United  States  Phor- 
I  mtooposiii  recogniKa  a  tincture  (  T^iiclnra  G'lllm,  Ji"  to  Oj),  and  an  ointment 
j  {U»g«eHlam  OnfUe,  1  part  to  "). 

OATEOHn-OATEOHU.    U.S. 

I  extract  of  the  wood  of  an  East  Indian  tree, — the  Acacia  Cat«chu.     tl 

s  in  moascB  of  various  shapes,  or  in  small  fro^enta,  of  a  dull  reddish- 

I  brown  ciilor,  and  having  a  bitterish,  astringent,  and,  after  a  time,  sweetish 

It  contnins  kino-lannic  and  cntechuic  acid.     Pale  ca/echii,  or  gimhir, 

which  is  oflicinnl  in  the  British  but  not  in  the  United  States  PharmacopaeiB, 

ocenn  in  small  cubes,  abont  qti  inch  in  diameter,  lighter  than  water,  pale- 

jellawish  within,  deep-yellowish  or  reddisb-broWD  externally.     Cat«chu  is  a 

Lpowerful  astringent,  which  may  be  used  externally,  or  for  tHarrhaa,  in  the 

t^dow  of  twenty  to  thirty  grains. 

The  United  States  Pharmacop<Eia  recognizes  a  eoTnpmmd  in/aa'm  (Injiigum 
I  Caltrhtt  O'ntimfiram — Calecbu,  .^ss,  Cinniunom,,  ji,  to  Oj),  of  which  the  duea 
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is  one  to  two  fluidounces,  and  a  tincture  (  TKnctura  Catechu — Catecha,  ^vlj 
Cinnamom.,  Ji,  to  Oj),  the  dose  of  which  is  one  to  two  fluidrachmB. 

KINO-KIHO.    U.S. 

The  inspissated  juice  of  Pterocarpus  marsupium  and  of  other  plants.  It 
occurs  in  small,  irregular,  angular,  shining,  reddish,  brittle  fragments,  of  a 
bitterish,  highly  astringent,  and,  af^er  a  time,  sweetish  taste.  There  are  four 
varieties, — the  East  India,  West  India,  Botany  Bay,  and  African.  Of  these, 
the  first  is  common,  the  second  rare,  and  the  last  two  are  never  seen  in  our 
market.  Kino  contains  kino-tannic  acid,  and  in  its  therapeutic  powers  is 
almost  identical  with  catechu.  The  dose  is  twenty  to  thirty  grains.  A 
tincture  (  Tinctura  Kino,  S^i  to  Oss)  is  officinal.     Dose,  one  fluidrachm. 

HUMATOXTLON-HUMATOXTLON.    U.S. 

The  heart-wood  of  Hsematoxylon  Campechianum,  or  logwood-tree,  a  native 
of  Central  America.  A  dense,  heavy  wood,  of  a  deep  reddish-brown  color, 
containing,  besides  kino-tannic  acid,  a  crystalline  principle,  Htematin  or 
Hg^matoxylin,  which  when  pure  is  yellow,  but  readily  yields  red  or  purple 
dyes.  Hsematoxylon  is  a  mild  efficient  astringent,  valued  on  account  of  its 
sweetish  taste.  It  is  readily  taken  by  children,  but  is  sometimes  objected 
to  on  account  of  the  staining  of  the  diapers  by  the  blood-red  stools  which  it 
produces.  The  following  formula  ofiers  an  efficient  and  elegant  remedy  for 
diarrhctus  of  relaxation ;  the  proportions  may  be  varied  to  suit  individual 
cases:  E  Ext.  hasmatoxyli,  '^\\\  Acid,  sulph.  aromat.,  f5iii;  Tinct.  opii 
camph.,  fjiss ;  Syrupi  zingiberis,  q.  s.  ad  fjvi.  M. — Dose,  a  tablcspoonful, 
properly  diluted.  The  extract  {Extractum  Hsematoxyli)  is  officinal,  dose, 
ten  to  thirty  grains. 

KEAMEEIA-EHATANT.    U.S. 

The  root  of  Krameria  triandra,  a  native  shrub  of  Peru.  This  woody  root, 
as  it  occurs  in  our  markets,  varies  from  one-iburth  inch  to  one  inch  in  diam- 
eter, and  from  half  a  foot  to  three  feet  in  length.  The  readily  separable  bark 
is  of  a  deep-reddish  color.  The  internal  woody  portion  is  of  a  lighter  hue, 
although  decidedly  reddish.  The  bark  contains  a  much  larger  percentage  of 
the  active  principle,  kino-tannic  acid,  than  the  wood.  Rhatany  is  a  powerful 
astringent,  similar  in  virtue  to  kino  and  catechu,  but  is  never  administered  in 
powder.  The  United  States  Pharmacopoeia  recognizes  an  extract  ( Extractum 
Krameriee),  dose,  grs.  v-x ;  an  w/imon  {Infumm  Kranierix,  Ji  to  Oj), 
dose,  one  to  two  fluidounces;  a  s^rup  (^Syrupug  Kramerise),  dose,  half  a 
fluidounce ;  and  a  fluid  extract  (Extractum  Kramerise  Flulduni),  dose, 
twenty  drops. 

The  United  States  Pharmacopoeia  recognizes  the  following  astringent  vege- 
table drugs  not  yet  mentioned : 


MINERAL   ASTJilXOEiVTS. 


31 


I 
I 


QlERCue  ALBA  aod  Quercus  tinctoria  are  the  inner  barks  t>f  the  trees 

wLose  tuunee  they  bear, — the  wMif  and  the  Hack  oak  respectively.     The 

I  latter  is  a  rough,  yellowish-brown  barkj  which  is  used  in  dyeing,  under  the 

name  of  qiifrcitron.     On  account  of  lU  impfirtiiig  readily  its  color,  it  is  rarely, 

I  if  evKT,  empluyed  in  medii^ine.    Whit<;-oak  bark  also  stains,  but  not  nearly  so 

deeply  as  black-oak  bark,  and,  containing  largely  of  gallu-tannic  acid,  is  used 

ana  of  making  cheap  astmi^nt  inrusiona  for  baths,  vugioal  washes, 

etc.,  nlao  in  powder  for  poultices.     There  is  an  officinal  decoction  of  the 

white  oak. 

Rosa  Gallica  is  the  dried  petals  of  the  generally  halfopened  flowers  of 
the  houdred-Ieaved  rose.  They  ore  of  u  deep-red  color,  of  a  pleasant  scarcely 
astringent  taste,  and  contain  a  small  percent.ige  of  gallo-tannic  acid,  red  color- 
ing-matter, and  a  trace  of  volatile  oil.  Sulphuric  acid  changes  their  infusions 
or  tinctures  to  a  bright-red  color.  They  are  almost  destitute  of  therapeutic 
virtues,  but  their  prepnmtiDna  are  used  as  elegant  Tehielcs.  The  compound 
in/ution  of  rote  (In/utum  Roue  Votnpotttum,  U.  8.)  contains  sulpboria  acid, 
uid  affords  on  ett^ont  acid  astringent  vehicle.  The  con/eclion  (^Coii/ectlo  Hour, 
U.  S.)  is  used  us  a  Tehicle,  as  is  also  the  lyrup  (^Si/niput  Roue  G'lllicse,  U.S.). 
The  pitle  roie  has  no  aatringeney,  and  will  be  considered  under  Emollients. 

The  rhixomc  of  Geranium  moculatuni  I.inn.,  an  herbal  plant,  which  grows 
abundaiitly  iu  open  woods  in  the  middle  United  States,  and  may  be  recognized 
by  ita  light-purplish  petals,  slender  pointed  sepals,  and  Gve-parted  leaves,  is 
officinal  under  the  name  of  GcraMum.  It  occura  iu  pieces  from  one  to  three 
inches  long,  onc-quartcr  to  one-lialf  inch  in  thickness,  wrinkled,  contorted, 
tnberculated,  oftea  fibrillated,  brownish  extemalty,  grayish  internally.  The 
taste  is  a  nearly  pure  astringent  one.  It  coTitoins  largely  of  gallic  and  tannic 
(Lcids,  and  is  a  somewhat  popular  astringent,  olthoagh  rarely  used  by  prac- 
titioners. It  way  be  boiled  in  milk  for  children  needing  a  mild  astringent. 
Dose,  grs.  xx-six. 

RiTBus  Casadksbis — Dewberry  Root  ;  Unuua  Villosub — Black- 
BEBBT  Rno-r,  both  indigenous,  and  feeble,  not  much  used  astringents,  oou- 
taining  gallo-tannic  acid.  ToRUENTILLA  is  the  root  of  Potentilla  Tormen- 
IJlln  or  SeplfoH  uf  Europe :  although  it  contains  kino-tonnic  acid  and  is  a 
powerftil  astringent,  it  ia  never  used  in  this  country.  Diospvros,  the  unripe 
fruit  of  Diospyros  Virjpniana  Linn.,  or  Persimmon.  Granati  Fructls 
COSTEX  and  Gran.^ti  Radicis  Cortex,  the  rind  of  the  fruit  and  the  bark 
of  tltfl  root  of  the  Pomtgriiiiale,  powerful  nstringenia,  containing  gallo-lannic 
wad,  rarely  used  in  the  form  of  decoctions  as  topical  remedies. 
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ALUKEN-ALUM,    D.B. 
Fonnerly  the  duuble  salt  of  aluniiii.-i  aiid  potash  constituted  the  oniinary 
I  >lam  as  wet!  as  the  officinul  drug.     Ammonia  as  a  secondary  product  in  the 
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manufacture  of  coal  gas  has  become  so  cheap,  however,  that  it  is  now  used 
very  largely  instead  of  potash,  and  the  ammonia  alum  is  the  o£Eicinal  oZum, 
the  potash  salt  being  retained  under  the  name  of  Aluminiiet  PotauU  Sutphat, 
The  two  salts  are  identical  in  physical  and  medical  qualities,  but  when  the 
ammonia  alum  is  triturated  with  lime  the  odor  of  ammonia  is  at  once  evolved. 
The  formulsD  of  the  two  salts  are,  according  to  the  old  nomenclature,  Al^O,- 
3S0,+  NH,0,SO,+  24HO,  and  Al,0„3S0,+  KO,SO,+  24HO;  according 
to  the  recent  system  the  formulsB  are  (S0J,A1K  +  12H0,  and  (SO^)^NH^- 
-I-I2HO2.  Alum  occurs  in  octahedral  colorless  crystals,  which  are  often 
aggregated  into  large  masses.  Its  taste  is  astringent,  acidulous,  and  sweetish. 
It  is  soluble  in  about  fifteen  times  its  weight  of  cold  and  in  about  three- 
fourths  its  weight  of  boiling  water.  It  is  slightly  efflorescent,  and  when 
heated  a  little  beyond  112^  Fahr.  parts  with  its  water  of  crystallization,  and 
is  converted  into  a  white  powder,  which  is  officinal  as  Alumen  ExsicccUum^ 
or  Dried  Alum,  The  alkalies  and  their  carbonates,  lime,  magnesia  and 
its  carbonate,  tartrate  of  potassium,  and  acetate  of  lead  are  incompatible  with 
alum. 

Physiological  Action. — As  alum,  even  in  very  dilute  solutions,  co- 
agulates albumen,  it  would  appear  oa  though  it  could  not  be  absorbed.  Since, 
however,  both  Drs.  Gteo,  B.  Wood  and  A.  Stills  assert,  on  what  authority  I 
do  not  know,  that  alumina  can  be  detected  in  the  urine  of  persons  taking 
it,  it  or  its  derivatives  must  find  a  way  into  the  blood.  What  changes  it 
undergoes  in  the  alimentary  canal,  or  in  what  form  it  enters  the  blood,  is  not 
known. 

Applied  to  a  tissue,  it  acts  as  a  very  powerful  astringent  and  irritant.  Or- 
fila  found  that  in  dogs  one  or  two  ounces  of  it  simply  induce  violent  vomiting 
and  purging,  whilst  in  Mitscherlich's  experiments  two  drachms  of  it  produced 
in  rabbits  fatal  gastritis,  evidently  on  ai'count  of  their  inability  to  vomit. 

In  man,  large  doses  intenially  produce  symptoms  of  violent  gastric  irritation. 
One  ounce  and  five  drachms  of  the  burnt  alum  caused  death  in  a  man  in  eight 
hours.     {V  Union  Midicale^  No.  64,  1873.) 

Therapeutics. — Alum  may  be  used  locally  to  serve  all  the  purposes  of  a 
very  active  astringent.  It  has  been  employed  very  frequently  with  success 
as  a  styptic  to  arrest  hemorrhage  ;  and,  applied  by  the  atomization  of  its  satu- 
rated solution,  I  have  found  it  of  signal  service  in  hrtmoptysis  and  in  hrort' 
chorrhoea.  It  also  frequently  enters  into  the  composition  of  gargles  for  sore 
throat ;  but  this  practice  is  to  be  reprobated,  since  alum  acts  very  destruc- 
tively on  the  teeth.  In  colliqwitivc  sweats^  sponging  at  bedtime  with  alum- 
water,  or,  still  better,  the  taking  of  an  alum-water  bath,  will  oflcn  materially 
aid  in  restoring  the  lost  tone  to  the  skin.  In  chronic  ulcers  with  exuberant 
spongy  granulations,  and  in  certain  conditions  of  conjunctivitis,  alum  curd  is 
often  applied  with  benefit.  When  it  Ls  desired  to  exert  an  astringent  action 
upon  the  internal  organs,  alum  is  not  nearly  so  useful  as  other  members  of 
the  class. 
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Owing  to  its  irritant  properties,  alum  when  given  in  sufficient  amount  acts 
as  a  mechanical  emetic,  and  may  be  used  as  an  adjuvant  to  the  sulphate  of 
zinc  or  of  copper  in  narcotic  poisoning.  Originally  introduced  by  Dr.  C.  D. 
Meigs,  it  is  believed  to  be  of  service  in  membranous  croup  not  only  by  its 
emetic  action,  but  also  by  modifying  the  mucous  membranes  with  which  it 
comes  in  contact  in  its  passage  down  and  up. 

So  long  ago  as  the  last  century.  Dr.  Grashius,  of  Holland,  commended  alum 
in  colica  pictonum,  and  although  for  a  long  time  its  value  was  not  recognized, 
abundant  confirmative  testimony  has  recently  been  brought  forward.  Since 
it  is  a  soluble  sulphate,  it  is  of  course  a  chemical  antidote  to  any  lead  salt 
which  may  be  in  the  alimentary  canal.  It  is,  however,  of  service  when  there 
is  no  lead  in  the  primse  viae,  and  must  act  in  some  way  as  yet  unknown.  It 
has,  indeed,  been  used  with  asserted  success  in  other  neuroses  of  the  ali- 
mentary canal, — in  gastralgia  and  in  intestinal  neuralgia.  Dr.  Aldredge 
even  commends  it  in  habitual  constipation.  Burnt  alum  is  used  as  a  very 
mild  cscharotic  for  exuberant  granulations  in  ulcers. 

Administration. — As  an  astringent,  the  dose  of  alum  is  from  ten  to 
twenty  grains ;  as  an  emetic,  a  teaspoonful  of  the  powder  for  a  child,  a  table- 
spoonfiil  for  an  adult,  in  syrup,  repeated  in  fifleen  minutes ;  in  colica  pictonum^ 
twenty  to  forty  grains  every  three  or  four  hours,  combined  with  morphia. 
Alum  curd  may  be  made  by  dissolving  two  drachms  in  a  pint  of  milk,  and 
straining,  or  by  rubbing  the  alum  with  white  of  egg. 

Aluminii  Sulphas — Sulphate  of  Aluminium  (A1,0,3S05  +  18H0 
— 3S0^,A1,  +  18H0),  U.S. — This  salt,  which  occurs  as  a  white  powder,  or 
in  lamellated  cakes,  or  in  a  crystalline  cake,  is  used  externally  as  a  powerful 
astringent  and  antiseptic.  Its  solution  has  also  been  employed  by  injection 
for  the  preservation  of  cadavers. 

PLUMBUM-LEAD.   (Pb.)    U.S. 

When  a  soluble  salt  of  lead  is  applied  to  a  part  in  not  too  concentrated 
solution,  it  acts  as  an  astringent  and  sedative.  Owing  to  the  contnuHion  of 
the  vessels  which  is  induced,  the  tissue  becomes  blanched,  and  any  inflam- 
matory action  which  may  be  present  is  remarkably  affected.  When  in  con- 
centrated solution,  the  mildest  preparations  of  lead  are  capable  of  acting  as 
irritants,  increasing  or  even  originating  inflammation.  When  the  stilts  of 
lead  are  taken  internally  in  therapeutic  doses,  no  decided  symptoms  are  gen- 
erally induced,  except  a  diminution  of  the  secretions,  especially  of  those  of 
the  alimentary  canal.  Sometimes,  when  full  therapeutic  doses  are  exhibited, 
a  slight  lowering  of  the  frequency  and  force  of  the  pulse  (see  I^aidlaw's  Obser- 
yations,  quoted  by  Stills,  Therapeutics,  second  edition,  p.  177,  vol.  i.)  is  said 
to  result,  but  I  have  never  witnessed  this.  The  insoluble  preparations  of  lead 
act  similarly  but  less  decidedly  than  the  soluble ;  yet  it  is  doubtful  whether 
they  can  under  any  circumstances  become  irritant. 

Toxicology. — The  salt  of  lead  with  which  intentional  or  accidental  acute 
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poisoning  is  most  frequently  induced  is  the  acetate.*  The  first  result  of  a 
toxic  dose  of  this  is  in  most  cases  a  persistent  sweet,  somewhat  metaUic  taste  ; 
this  in  a  few  minutes  is  followed  by  vomiting,  which  may  or  may  not  be  pre- 
ceded by  nausea.  The  matters  vomited  are  oflen  milky-white,  from  the 
presence  of  chloride  of  lead.  A  severe  burning  persistent  pain  in  the  abdo- 
men now  comes  on,  and  is  accompanied  with  a  craving  for  drink.  There  may 
be  obstinate  constipation,  or  diarrhoea  may  ensue ;  in  either  case  the  stools 
are  generally  black  from  the  sulphuret  of  lead.  In  certain  cases  a  state  of  col- 
lapse is  developed ;  the  pulse  falls  to  forty  or  fifty  per  minute,  the  voice  is  lost, 
the  face  is  deadly  pule,  the  lips  are  livid,  and  syncope  seems  imminent.  In 
other  instances  the  nervous  symptoms  may  predominate,  or  they  may  accom- 
pany those  of  disordered  circulation :  cramps  in  the  calves  of  the  legs,  severe 
neuralgic  pains  in  the  extremities,  paralysis  and  anscsthesia,  vertigo,  stupor, 
may  any  or  all  of  them  be  present.  In  fatal  cases,  coma,  with  or  without 
convulsions,  finally  develops.  A  distinctive  mark  of  lead-poisoning,  which 
sometimes  is  present  very  early,  is  the  blue  line  upon  the  gums.  After 
death  inflammation  of  the  alimentary  mucous  membrane  is  sometimes,  but 
not  always,  found. 

The  fatal  dose  of  sugar  of  lead  is  between  one  and  two  ounces  ;  the  sub- 
acetate  of  lead  is  even  more  poisonous,  and  the  nitrate  acts  as  a  violent  irri- 
tant.    The  carbonate  appears  to  be  incapable  of  causing  acute  poisoning. 

The  treatment  of  acute  lead-poisoning  consists  in  the  evacuation  of  the 
stomach,  if  necessary,  the  exhibition  of  the  sulphate  of  sodium  or  of  mag- 
nesium, and  the  meeting  of  the  indications  as  they  arise.  The  Epsom  and 
Glauber's*  salts  act  as  chemical  antidotes,  by  precipitating  the  insoluble  sul- 
phate of  lead,  and  also,  if  in  excess,  empty  the  bowel  of  the  compound 
formed.  To  allay  the  gastro-intestiniil  irritation,  albuminous  drinks  should 
be  given  and  opium  freely  exhibited. 

Of  all  forms  of  poisoning,  chronic  lead-poisoning  is  the  most  common.  It 
is  almost  always  accidental,  and  occurs  most  frecjuently  among  those  whose 
occupation  exposes  them  to  daily  contact  with  some  compound  of  the  metal, 
manufacturers  of  whito  lead,  painters,  glaziers,  and  similar  artisans  ftirnishing 
the  greater  number  of  victims.  It  is  seen,  however,  in  persons  of  all  condi- 
tions of  life,  for  although  neither  food  nor  drink  is  often  puqiosely  adulterated 
with  it,  yet  it  is  frequently  introduced  into  the  system  accidentally  along  with 
those  necessities.  Lead  pipes  are  habitually  used  for  the  conveyance  of  water, 
and  when  that  water  contains  salts  of  lime,  even  in  minute  proportion,  no  evil 
results,  because  through  the  decomposition  which  ensues  insoluble  coatings 
are  deposited  on  the  inside  of  the  pipcs.f  When  the  water  is  pure,  no  such 
reactions  occurring,  the  lead  is  slowly  dissolved  in  the  form  of  a  carbonate, 

*  According  to  Ilusemann  {Hnndhnch  der  Toxicolot/U),  the  Poudre  de  Succcpsion,  so 
famouB  during  the  reign  of  Louis  XIV.,  was  composed  chiefly  of  acetate  of  lead. 

"f  For  an  elaborate  article  on  the  chemical  relation  of  water  to  lead,  sec  Schmidt'tt  Jahr- 
hucheVf  Bd.  cxliv.  p.  270. 
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and  poisoning  may  result.  Poisoning  has  also  frequently  resulted  from  the 
use  of  cosmetics  and  hair-dyes  containing  salts  of  the  metal,  from  imperfectly 
burnt  pottery  (Schmidt's  Jahrhiicher^  Bd.  cxliv.  p.  279,  also  Phila,  Med, 
Times,  vol.  iv.  pp.  241,  483),  and  in  other  still  more  curious  ways. 

The  most  ordinary  form  of  chronic  lead-poisoning  is  that  in  which  colic  is 
the  first  decided  symptom.  After  some  days  of  malaise  and  wretchedness, 
or  sometimes  very  suddenly,  the  victim  is  taken  with  abdominal  colicky 
pains,  which  increase  in  intensity  until  they  become  very  severe.  They  are 
constant,  with  occasional  exacerbations,  are  sometimes  dull,  sometimes  sharp, 
are  generally  described  as  twisting,  and  seem  to  centre  around  the  umbilicus. 
There  is  very  often  repeated  retching  and  vomiting.  The  walls  of  the  abdo- 
men are  retracted,  rigid,  knotted ;  the  bowels  are  obstinately  costive ;  the 
tongue  is  contracted  and  whitish ;  the  appetite  gone ;  and  the  thirst  some- 
times excessive.  Neuralgic  pains  in  the  thorax  and  in  the  extremities  are 
of  frequent  occurrence. 

These  symptoms  usually  abate  after  a  time,  but  are  very  apt  to  recur  with 
increasing  severity,  especially  among  those  who  are  habitually  exposed  to  the 
cause.  In  one  of  these  repeated  attacks  severe  cerebral  symptoms  may  come 
on  suddenly,  or  after  some  days  of  headache ;  delirium,  either  mild  or  mani- 
acal, or  stupor,  is  in  some  such  cases  the  chief  manifestation,  but  epileptiform 
convulsions  are  more  common.  These  convulsions  are  often  very  severe,  and 
end  in  coma,  in  which  death  may  take  place.  The  more  ordinary  nervous 
symptoms  of  lead-poisoning  may  be  developed  after  the  first  attack  of  colic, 
or  they  may  occur  without  being  preceded  by  any  marked  abdominal  dis- 
turbance. The  most  common  of  all  of  them  is  the  local  paralysis  known  as 
"  drop  wrist."  Tliis  is  a  complete  paralysis  of  the  extensor  muscles  of  the 
fore-arm,  which  allows  the  hand  to  drop  forward.  It  is  often  associated  with 
complete  or  partial  anaesthesia  of  the  part  aficcted.  Strabismus  is  sometimes 
present  in  lead-poisoning,  due  to  the  paralysis  of  the  external  recti. 

Among  the  rarer  forms  of  nervous  disturbance  induced  by  lead  may  be 
mentioned  amaurosis  from  atrophy  of  the  optic  nerve,  the  atrophy  being 
probably  the  result  of  an  optic  neuritis  (see  Phila.  Med.  Times,  iv.  241). 

According  to  Dr.  E.  Levy  (Schmidt's  Jahrhiicher,  Bd.  clii.  p.  250),  acute 
asthma  is  rarely  produced  by  the  inhalation  of  the  dust  of  white  lead,  and 
chronic  saturnine  asthma  is  sometimes  seen  in  feeble,  narrow-chested  people. 
The  epileptiform  convulsions  produced  by  lead  are  in  some  cases  secondary  to 
chronic  nephritis,  but  in  other  instances  are  due  directly  to  the  action  of  the 
lead  (see  paper  of  Dr.  Rosenstein,  Virchoxo*s  Archiv  fiir  patholog.  Anatomie, 
Bd.  xxxix.,  18G7,  p.  4).  Upon  pregnant  women  the  influence  of  the  poison 
is  very  deleterious,  and  Dr.  Constantine  Paul  (Archives  GiiUrales,  5th  series, 
vol.  XV.,  ISGO,  p.  513)  has  shown  that  it  very  conmionly  produces  the  early 
death  of  the  fcetus.       . 

As  any  of 'these  obscure  manifestations  of  lead-poisoning  may  exist, 
and  even  prove  fatal,  without  a  distinct  history  of  other  more  characteristic 
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phenomena,  great  care  is  sometimes  necessary  to  avoid  being  misled,  and 
not  rarely  the  true  nature  of  saturnine  epilepsy  or  of  saturnine  albuminuria 
is  overlooked.  Hence  the  importance  of  the  hlue  line  upon  the  gums  where 
the?/  join  the  teeth,  which  probably  ex'ists  in  a  greater  or  less  degree  in  all 
csa^os  of  lead-poisoning,  although  very  great  cleanliness  is  said  to  lessen  or 
even  to  eradicate  it. 

In  those  cases  of  lead-poisoning  which  pursue  a  slow  course  to  deatb,  the 
paiiilysis  involves  after  a  time  the  extensors  of  the  lower  as  well  as  of  the 
upper  extremities,  epileptic  paroxysms  occur  at  intervals,  racking  pains  shoot 
through  the  limbs,  points  of  cutaneous  anaosthesia  appear,  and  often  albumi- 
nuria aids  in  producing  the  fatal  issue.  Gradually  the  patient  becomes  more 
and  more  cachectic,  general  oedema,  with  the  whitened  skin,  betrays  the 
increasing  anaemia,  the  paralysis  extends  from  muscle  to  muscle,  locomotion 
becomes  impossible,  and,  if  a  convulsion  or  other  accident  does  not  close  the 
scone,  death  at  last  takes  place  from  loss  of  power  in  the  respiratory  muscles. 
The  anaDmia  which  in  a  greater  or  less  degree  always  accompanies  lead- 
poisoning,  has  been  especially  investigat<;d  by  M.  Malassez,  who,  in  a  com- 
munication to  the  French  Biological  Society,  states  (Dec.  6,  1873)  that  the 
red  gl(jbules  are  not  only  diminished  in  number  but  also  increased  in  size 
(j\rchivi;8  de  Physlohgie,  1874,  p.  50). 

After  death  lead  hiis  been  frequently  found  in  the  tissues.  Prof.  Chatin 
(Comptfs-Rendus  de  la  Societe  de  Biologie,  tome  iv.,  3d  series,  1862,  p.  84) 
obtained  from  the  deep-gray  upper  cervical  cord  of  a  patient  of  Prof.  Trous- 
seau three  milligrammes  of  the  sulphuret  of  lead  in  one  hundred  and  fifty 
gnnnmes  of  nerve-tissue.  When  persistent  albuminuria  has  existed  during 
life,  the  kidneys  are  found  in  a  state  of  fatty  or  albuminous  degeneration. 

The  paralyzed  nmscles  are  not  only  exceedingly  wjisted,  but  their  structure 
may  be  so  totally  destroyed  that  scarcely  a  single  striated  fibre  can  be  found. 
The  nerve-trunks  are  lessened  in  size,  in  many  of  their  tubules  the  medulla 
has  been  replaced  by  fatty  granules,  and  in  some  cases  every  trace  of  the 
tubules  has  disappeared  and  the  nerve  been  reduciid  to  a  fibrous  cord.  The 
symmetry  and  localization  of  the  paralysis  in  lead-poisoning  would  seem  to 
indicate  a  spinal  origin,  but,  so  far  as  I  know,  no  very  distinct  spinal  lesion 
has  as  yet  been  made  out.  Dr.  E.  Lancereaux  (  Comptes-Rendus  de  la  Soc, 
Biolog,,  tome  iv.,  3d  ser.,  1802,  p.  84),  in  a  very  careful  study  of  a  case,  could 
only  find  some  of  the  spinal  cells  more  granular  than  normal,  and  apparently 
atrophied.  In  some  cases  of  lead-poisoning  no  decided  anatomical  alteration 
can  be  anywhere  detected.  I  have  seen  in  painters  a  paralysis  of  one  arm, 
giving  rise  to  a  one-sided  wrist-drop,  and  apparently  the  result  of  a  local 
action  of  the  poison  ;  and  Dr.  Manou\Tiez  (Recherches  cliniques  sur  rjn tox- 
ica (ion  saturnine  locale  et  direct e,  Paris,  1874)  has  recorded  similar  obser- 
vations. 

The  treatment  of  chronic  lead-poisoning  evidently  arranges  itself  under 
three  indications :  1st,  to  prevent  the  ingestion  of  more  of  the  poison  j  2d, 
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to  aid  in  the  elimination  of  that  in  the  system ;  3d,  to  relieve  symptoms  and 
restore  lost  fimctions.  In  lead-colic  both  of  the  last  two  indications  arc  met 
by  purgatives,  to  which  opium  should  be  added  to  relieve  pain.  It  is  often 
necessary  to  use  the  most  powerful  drastics,  such  as  croton  oil ;  but  senna, 
salts,  and  other  of  the  milder  cathartics  should  always  be  tried  first.  Alum 
acts  in  some  unknown  way  as  a  specific  in  lead-colic,  and  from  twenty  to  sixty 
grams  of  it  may  be  given  four  or  five  times  a  day.  In  the  more  chronic  forms 
of  lead-poisoning,  to  fulfil  the  second  indication  baths  of  sulphuret  of  potas- 
sium should  be  employed,  and  iodide  of  potassium  be  administered  inter- 
nally. The  bath  should  be  given  (Dr.  A.  Eulenburg,  Deutsche^  Archw 
fur  Klin.  Med.^  Bd.  iii.  p.  506)  in  a  wooden  tub,  two  or  three  times  a  week, 
and  should  contain  six  or  seven  ounces  of  the  salt.  The  patient,  during  the 
half-hour  of  his  continuance  in  it,  should  be  from  time  to  time  well  rubbed 
with  a  coarse  towel.  On  coming  out  he  is  to  be  thoroughly  washed  with 
warm  soap-suds.  The  dose  of  the  iodide  should  be  from  fifteen  to  twenty 
grains,  administered  afler  meals,  in  dilute  solution.  When  severe  cerebral 
symptoms  arise,  treatment  is  of  little  avail,  and  should  be  largely  expectant. 

The  local  use  of  electricity  is  exceedingly  important  to  restore  the  lost 
function  of  nerve  and  muscle.  When  the  faradaic  current  elicits  a  response  it 
should  always  be  employed;  but  in  some  cases  {Meyer  s  Electricity^  New 
York,  18G9,  p.  284)  the  continued  current  retains  its  power  after  the  induced 
has  lost  all  its  influence.  The  rule  is  always  to  apply  that  current  which  causes 
contraction  ;  if  both  fail,  the  continued  current  should  be  used,  the  poles  being 
reversed  at  intervals  of  four  or  five  seconds.  The  electrical  stances  should  be 
tri-weckly,  each  lasting  about  fifteen  minutes,  and  they  should  be  persevered 
in  for  months.  I  have  seen  great  improvement  in  a  case  which  for  the  first 
four  months  yielded  no  results ;  indeed,  long  after  voluntary  movement  had 
in  great  measure  returned,  no  form  of  electricity  would  cause  contraction  of 
the  afiected  muscles. 

The  following  preparations  of  lead  are  officinal  in  the  United  States  Phar- 
macopoeia : 

PLUMBI  OXIDUM— OXIDE  OF  LEAD.     (PbO.) 

Litharge^  which  is  prepared  by  blowing  air  through  melted  lead,  occurs  in 
small  yellowish  or  orange-colored  scales,  which  are  insoluble  in  all  ordinary 
menstrua.  It  is  rarely  used  as  a  desiccant  astringent  powder  for  ulcers,  but 
its  chief  emplojrment  in  medicine  is  as  the  basis  of  the  following  preparations : 

Emplastrum  Plumbt,  or  Lead  Plaster,  is  made  by  boiling  litharge,  olive 
oil,  and  water  together.  Glycerine  is  set  free,  and  the  oleo-margarate  of  lead 
is  formed.  Lead  plaster  occurs  in  grayish,  cylindrical  rolls,  which  become 
adhesive  at  the  temperature  of  the  body,  and,  spread  upon  kid,  is  sometimes 
used  as  a  protective  to  parts  exposed  to  pressure,  or  to  superficial  ulcers  or 
abrasions.  Emplastrum  Resinst,  or  Jiesin  Plaster,  or  adhesive  or  sticking 
plaster,  is  made  by  incorporating  resin  with  lead  plaster,  and^  spread  upon 
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liucn,  is  much  used  in  surgery  for  mechanical  purposes.  The  Emplastrum 
Saprmis^  or  Soap  Plaster,  fe  made  by  the  addition  of  soap  to  lead  plaster. 
It  is  employed  chiefly  as  a  protective. 

PLUMBI  ACETAS— ACETATE  OF  LEAD.  (PbO,C^H,0,  — Pb,C,H,0,.) 
Sugar  of  lead  is  made  by  the  action  of  acetic  acid  upon  litharge,  or  upon 
sheets  of  lead  exposed  to  the  air.  It  occurs  in  transparent,  acicular,  ofien 
aggregated  crystals,  of  a  sweet,  st^-ptic  taste.  It  is  soluble  in  water,  to  which 
it  usually  imparts  a  slight  milkiness.  From  its  solution  it  is  precipitated 
black  by  sulphuretted  hydrogen,  white  by  soluble  carbonates,  chlorides,  and 
sulphates,  and  bright  yellow  by  the  iodide  of  potassium.  It  is  also  incom- 
patible with  the  mucilage  of  slippery  elm,  but  scarcely  so  with  that  of  flaxseed 
or  of  pith  of  sassafras. 

Therapeutics. — A  solution  of  the  acetate  of  lead  is  used  very  largely  in 
acute  external  inflammations  as  a  sedative  and  astringent  lotion.  Although 
chemically  incompatible,  it  is  frequently  combined  very  advantageously  in 
these  cases  with  opium.  As  a  too  concentrated  solution  acts  as  an  irritant, 
the  strength  fur  use  on  the  eye  should  not  exceed  one  or  two  grains  to  the 
ounce ;  on  the  skin,  ten  grains  to  the  ounce. 

Internally,  acetate  of  lead  has  been  emj)loyed  very  largely  in  hemorrhage : 
indeed,  Prof.  George  B.  Wood  commends  it  as  the  most  valuable  of  all 
astringents  in  hatmoptysls  (^Therapeutics,  vol.  i.  p.  158).  I  think  it  is  now, 
however,  rarely  used  for  this  purpose.  Its  chief  use  at  present  is  in  diarrhoea. 
On  account  of  its  sedative  properties,  when  the  purging  is  attended  with  in- 
flammation it  is  the  most  serviceable  of  all  the  astringents ;  and,  owing  to 
the  promptness  of  its  action,  it  is  also  very  valuable  in  cases  with  profuse 
serous  discharges.  In  dysentery  it  is  very  useful  whenever  the  discharges 
have  become  copious.  The  dose  is  from  two  to  five  grains,  always  in  pill, 
rcfHjated  pro  re  nata.  The  suppositories  (^SujyposUoria  Plumhi,  U.  S.)  con- 
tain each  three  grains. 

Liquor  Plumbi  Subacetatis. — The  Solution  of  the  Suhacetate  of  Lead, 
or  Goulard's  Extract,  as  it  is  sometimes  called,  is  a  colorless,  limpid  liquid,  of 
a  sweetish,  astringent  taste.  It  is  made  by  boiling  litharge  in  a  solution  of 
the  acetate  of  lead,  and  has  an  alkaline  reaction.  When  exposed  to  the  air, 
it  rapidly  absorbs  carbonic  acid  and  deposits  the  carbonate  of  lead,  the  neu- 
tral acetate  being  left  in  solution.  In  its  action  upon  the  human  organism, 
Goulard's  extract  resembles  very  closely  the  simple  acetate  of  lead ;  but  it 
is  never  used  internally.  Externally,  it  is  a  favorite  application  in  cases  of 
sprains  or  bruises,  as  well  as  in  superficial  inflanmiation.  Fur  this  purpose 
it  reijuires  dilution,  and  from  a  fluiduunco  to  four  fluidouuces  of  it  may  be 
added  to  a  pint  of  water.  When  used  upon  a  niw  surface,  the  strength 
should  not  be  so  great.  A  sedative  poultice,  which  is  very  highly  recom- 
mended by  some  physicians  in  the  early  stages  of  inflammation,  may  be  made 
by  satuniting  crumbs  of  stale  bread  with  Goulard's  extract  dilute  with  four 
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to  six  times  its  bulk  of  water.  This  poultice  must  be  applied  cold.  The 
officiual  Liquor  Plumbi  Suhacetatis  DUutus,  or  Dilute  Solution  of  the  Sub- 
acetate  of  Lead,  is  of  the  strength  of  three  fluidrachms  to  the  pint.  It  is  too 
weak  to  be  of  much  value. 

Plumbi  Carbonas  (2(PbOCO,)  +  PbOHO— PbCOa).— The  carhonnte 
of  lead  is  a  heavy,  white,  tasteless  powder,  which  is  insoluble  in  distilled 
water,  but  slightly  so  in  water  containing  carbonic  acid.  It  is  never  used 
internally,  but  as  an  external  sedative  application.  Rubbed  up  with  linseed 
oil,  it  constitutes  white-lead  paint,  and  in  this  form,  or  in  that  of  the  ointment 
(Unguentum  Plumbi  Corhonatis),  it  is  a  most  efficient  dressing  for  fresh 
burns.  Care  must  be  taken  in  its  use,  however,  when  a  laige  surface  is  in- 
volved, as  lead-colic  has  been  caused  by  its  absorption. 

Plumbi  Nitras  (PbOjNOj — Pl>2X0,). — The  nitrate  of  lead  occurs  in 
white,  nearly  opaque,  octahedral,  very  heavy  cr}'stals,  which  are  soluble  in 
alcohol  and  in  seven  and  a  half  parts  of  cold  water.  This  salt  is  not  used 
except  as  a  disinfectant.  Dissolved  in  water,  it  forms  the  so-called  Ijcdoyen^ 
Disinfectant  Solution.  It  acts  by  decomposing  the  sulphuretted  hydrogen 
itself  being  converted  into  a  sulphuret  of  lead.  Its  chemical  reactions  are 
similar  to  those  of  the  acetate,  from  which  it  may  be  distinguished  by  a 
mixture  of  it  and  sulphuric  acid  striking  a  red  color  with  morj>hia.  The 
nitrat«  of  lead  is  said  to  act  most  happily  in  onychia  maligna.  The  dead 
part  of  the  nail  should  be  cut  away,  and  tlve  powdered  nitrate  thickly 
sprinkled  over  the  surfjice ;  after  a  few  days  the  slough  separates,  leaving  a 
clean  surface,  upon  which  the  new  nail  usually  soon  fonns.  Sometimes  more 
than  one  application  of  the  remedy  is  recjuired. 

BISMUTHUM-BISMUTH.    (Bi.)    U.S. 

The  metal  bismuth  is  never  used  in  medicine  in  its  simple  or  metallic 
form. 

BISMUTHI  SUBCARBONAS— SUBCARBOXATE  OF  BISMUTH.   U.S. 

(BiO,CO„HO— 2Bi,0,C03,H,0.) 

A  white  or  yellowish -white  powder,  tasteless  and  odorless,  totally  insoluble 
in  water,  soluble  with  effen^escence  in  dilute  nitric  acid.  The  mode  of  its 
preparation  is  too  complicated  for  discussion  here,  the  chief  object  of  the 
various  steps  being  to  get  rid  of  the  arsenic,  which  very  generally  contami- 
nates the  metal.  The  same  a.S8ertions  may  be  made  in  regard  t^>  the  j)repa- 
ration  of  the  Bismutiii  Subnitras,  or  Subnitrate  of  Blsmutii,  U.S. 
(BiOjXOjHO  —  BiONOJI./)),  a  heavy  white  powder,  odorless,  with  a  faint 
acid  taste,  and  a  decide<lly  acid  reaction  when  aj)plied  to  moistened  litmus- 
paper,  insr>luble  in  water,  soluble  without  effervescence  in  nitric  acid. 

PiirsiOLOOiCAL  Action. — The  actions  of  the  subnitrate  and  of  the  sub- 
carbonate  of  bismuth  are  so  exactly  similar  that  they  can  practically  be  con- 
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sidered  as  one  thing ;  and  for  the  sake  of  brevity  I  shall  speak  of  these  salts 
simply  as  bismuth,  meaning  thereby  the  officinal  preparations  of  the  metal. 
Orfila  and  other  of  the  old  observers  attributed  to  bismuth  violent  irritant 
properties,  stating  that  severe  symptoms  and  even  death  sometimes  followed 
its  ingestion. 

There  can  be  no  doubt  that  the  results  noted  by  these  authorities  were  due  not 
to  the  bismuth,  but  to  the  arsenic  with  which  it  was  contaminated.  Notwith- 
standing all  the  care  of  modem  pharmacy,  bismuth  even  yet  occasionally  con- 
tains arsenic,  and  I  have  seen  it  produce  from  this  cause  bloody  purging.  When 
pure,  however,  it  is  free  from  any  irritant  properties,  and  is  a  feeble  astringent 
and  even  a  sedative,  and  can  be  taken  without  injury  in  indefinite  quantity. 

The  officinal  salts  of  bismuth  are  so  exceedingly  insoluble  that  it  has  been 
generally  believed  that  they  are  not  absorbed ;  but  the  researches  of  MM. 
Bergeret  and  Mayen^on  (Jonmal  de  V Anatomie^  1873,  p.  242)  strongly  in- 
dicate the  contrary  to  this.  According  to  this  authority,  if  a  piece  of  paper 
be  wet  with  a  solution  of  sulpho-cyanide  of  potassium  and  dried,  it  affords  a 
most  sensitive  and  characteristic  t€st  for  a  soluble  salt  of  bismuth, — ^a  beau- 
tiful yellow  spot  appearing  at  the  point  of  contact.  Availing  themselves  of 
this  test,  MM.  Bergeret  and  Mayen^on  have  found  that  when  the  subnitrate 
of  bismuth  is  administered  the  metal  can  always  be  detected,  after  a  few 
hours,  in  the  urine.  They  have  also  discovered  it  in  the  serous  exudation  of 
dropsy,  and  have  proven  that  when  a  few  grains  of  the  salt  mentioned  are  given 
to  rabbits,  in  from  twenty  to  thirty  minutos  it  can  be  found  in  the  urine, 
kidneys,  spleen,  blood,  and  muscles,  and  even  eight  days  after  the  administra- 
tion can  be  det^jcted  in  all  the  tissues.  Five  days  aft«r  the  exhibition  of  a 
gramme  of  the  subnitrate  to  a  man,  they  found  traces  of  the  metal  in  the 
liver  and  kidneys ;  but  the  analysis  of  the  body  of  a  woman  dead  sixty-two 
days  after  the  ingestion  of  two  grammes  yielded  only  negative  results. 

Therapeutics. — The  preparations  of  bismuth  are  of  great  service  in 
various  forms  of  irritation  of  the  alimentary  canal.  They  are  very  useftil  to 
allay  vomiting  dependent  upon  gastric  irritation.  In  simple  neuralgic  gastric 
pain  following  eating,  especially  when  occurring  in  feeble,  badly-nourished 
subjects,  bismuth  is  often  of  great  service;  and  even  in  carcinoma  it  may 
palliate  by  alleviating  pain  and  vomiting.  In  pyrom  it  is  sometimes  success- 
ful. In  simple  diarrhoea  of  irritation,  and  in  the  chronic  diarrhaa  of  camps, 
the  bismuth  preparations  are  often  very  efficient ;  and  in  the  chronic  howel 
complaints  of  children,  especially  as  seen  in  the  summer  season,  given  with 
pepsin,  they  are  almost  invaluable.  Topically,  these  preparations  may  be  used 
with  advantage  as  desiccant  astringent  applications  in  leucon'hoea^  in  gonor- 
rhoea^ and  in  irritable  extei-nal  vicers. 

Administration. — In  order  to  be  efficient,  the  bismuth  preparations  must 
be  given  in  much  larger  doses  than  they  were  formerly  used  in.  To  infants 
five  to  ten  grains  may  be  administered  at  a  dose,  and  to  adults  from  twenty 
grains  to  a  drachm. 
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Under  the  name  of  Liquor  Bismuthi  et  Ammomse  Citratts  the  British 
Pharmacopoeia  recognizes  a  solution  of  the  citrate  of  bismuth  and  auimoniai 
which  was  mtroduced  some  few  years  since  as  an  astringent  remedy  in  chronic 
diarrhoea.  The  preparation  has  not,  however,  gained  favor  in  this  country, 
and  has  the  marked  disadvantage  of  being  irritant  in  large  doses.  Moreover, 
much  of  the  peculiar  value  of  the  ordinary  forms  of  bismuth  probably  depends 
upon  their  insolubility  enabling  them  to  act  slowly  and  persistently.  The 
few  trials  I  have  made  of  the  liquor  bismuthi  have  convinced  me  that  its 
action  is  different  from  that  of  the  other  preparations. 

OEBII  OXALAS.    IT.  S. 

The  oxalate  of  cerium  is  a  white  powder,  insoluble  in  water,  alcohol,  and 
ether,  but  soluble  in  sulphuric  acid.  It  has  been  employed  in  medicine  quite 
largely  for  the  relief  of  vomiting^  especially  when  dependent  upon  pregnancy 
or  other  forms  of  uterine  disttirhance.  Its  action  on  the  economy  has  not 
yet  been  made  out,  but  it  may  be  tried  with  some  hope  of  success  in  cases  of 
nervous  or  dyspeptic  vomiting.  The  dose  is  one  to  three  grains,  in  pill,  three 
or  four  times  a  day. 

ZINOUM-ZINO.    U.S. 

ZINCI  SULPHAS— SULPHATE   OF   ZINC.     U.S. 

(ZnO,S08  -f  7H0  —  ZnSO^  +  7H,0.) 

White  vitriol  occurs  in  irregular  white  masses,  the  pure  sulphate  of  zinc  in 
minute,  transparent,  four-sided,  prismatic  crystals,  which  effloresce  slightly  in 
dry  air,  and  are  soluble  in  two  and  a  half  times  their  weight  of  cold,  and  much 
less  of  hot,  water ;  insoluble  in  alcohol.     The  taste  is  styptic  and  peculiar. 

Therapeutics. — The  sulphate  of  zinc  is  in  weak  solution  a  stimulant 
astringent,  in  concentrated  form  an  active  irritant.  Taken  in  doses  of  thirty 
grains  it  acts  as  a  prompt,  efficient  mechanical  emetic.  In  smaller  doses,  of 
two  grains,  it  is  sometimes  given  in  pills  as  a  stimulant  astringent  in  chronic 
diarrhoea  with  ulceration. 

Toxicology. — Sulphate  of  zinc  in  large  doses  acts  as  an  irritant  poison, 
producing  violent  vomiting,  colicky  pains,  diarrhoea,  prostration,  etc.  The 
symptoms  which  it  causes  are  almost  identical  with  those  produced  by  the 
corresponding  salt  of  copper.  Alkalies  and  their  carbonates  are  the  chemical 
antidotes  to  it,  producing  insoluble  precipitates.  Eggs  and  milk  should  also 
be  exhibited,  and  the  symptoms  treated  as  they  arise. 

ZiNCI  OxiDUM  Venale. —  Commercial  Oxide  of  Zinc.  U.S.  This  is  a 
snow-white  powder,  which  is  made  by  burning  the  metal  in  the  air.  It  should 
be  used  only  in  Pharmacy.  The  pure  oxide  (ZiNCi  Oxidum  (ZnO),  U.  S.) 
is  made  by  heating  the  carbonate  until  the  water  and  acid  are  driven  off.  It 
is  a  yellowish-white  powder,  insoluble  in  water,  but  soluble  without  efferves- 
oence  in  dilute  acids. 
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Therapeutics. — The  oxide  of  zinc  is  used  externally  as  a  mildly  astrin- 
gent, slightly  stimulant,  and  desiccant  application  in  skin  diseases  and  to  ulcers. 
When  given  continuously  in  small  doses  it  is  believed  to  act  as  a  tonic  and 
alterative  upon  the  nervous  system.  It  has  also  been  commended  as  an 
astringent  in  infantile  diarrhosay  and  has  been  largely  used  in  epilepsy  and 
in  choi-ea.  In  the  latter  disease  it  is  often  of  service.  The  ointment  (  Un- 
guentum  Zinci  Oxidi^  U.  S. — one  part  to  five  of  ointment  of  benzoin)  is 
especially  useful  in  chronic  eczema. 

Zinci  Carbonas  PRiECiPiTATA.  U.  S. — Precipitated  carbonate  of  zinc 
is  intended  to  replace  the  old  impure  native  carbonate,  calamine.  It  is  made 
by  precipitating  the  sulphate  of  zinc  by  the  carbonate  of  sodium.  It  is  a 
white  powder,  closely  resembling  in  its  properties  the  oxide  of  zinc.  A  cerate 
(  Ceratum  Zinci  Carbonatis — one  to  five)  is  officinal. 

Zinci  Acetas. — Acetate  of  zinc  (ZnO,C^H,0,  —  ZnC,H^O,),  U.S.,  is 
made  by  the  action  of  acetic  acid  upon  the  commercial  oxide  of  zinc.  It 
occurs  in  white,  micaceous  crystals,  which  effloresce  in  a  dry  atmosphere  and 
are  very  soluble  in  water.  The  taste  is  astringent  and  metallic.  The  acetate 
of  zinc  resembles  in  its  physiological  and  therapeutic  properties  the  sulphate, 
but  is  probably  somewhat  less  active.  It  is  chiefly  used  in  collyria  (one  to 
two  grains  to  one  fluidounce),  and  as  an  injection  (five  to  twenty  grains  to 
one  fluidounce)  in  gonorrhoea. 

CADMIUM.    U.S. 

This  metal  is  employed  in  medicine  to  some  slight  extent  in  the  form  of 
its  sjdphate  (  Cadmii  Sulphas,  U.  S.),  which  is  stated  to  resemble  closely  the 
sulphate  of  zinc  in  its  therapeutic  properties.  It  has  been  especially  used  as 
an  astringent  stimulant  in  collyria,  made  by  dissolving  half  a  grain  to  four 
grains  iu  an  ounce  of  rose-water.  Strangely  enough,  some  physicians  who 
have  employed  it  state  that  it  has  ten  times  the  strength  of  zinc  salt,  others 
that  it  is  about  equivalent  to  it. 

OUPEUM-OOPPEE.    (Ou.)    U.S.  / 

Copper  wire.  j/\^ 

CUPRI  SULPHAS— SULPHATE   OF   COPPER.     U.S^' 

(CuO,S03  4- 5H0  — CuSO^-f  SHjO.)       vj 

The  sulphate  of  copper  occurs  in  blue,  transparent,  slightly  efflorescent, 
rhomboidal  prisms,  or  their  fragments.  It  dij^solves  in  four  parts  of  cold  and 
in  two  of  boiling  water,  but  is  insoluble  in  jilcoliol.  With  ammonia  its  solu- 
tion precipitiites  a  bluish-white  hydratcd  protoxide  of  copper,  which  redissolves 
when  an  excess  of  the  alkali  is  added,  forming  a  rich  deep-blue  solution. 

Physiological  Action. — In  very  dilute  solution  the  sulphate  of  copper 
acts  locally  as  a  stimulant  and  mild  astringent ;  in  a  more  concentrated  form 
it  is  an  irritant ;  in  powder  it  is  a  very  mild  caustic,  which  is  scarcely  capable 
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of  destroying  sound  tissue.  Taken  internally  in  very  small  amounts  and 
continuously,  it  is  thought  to  have  a  corroborant  influence  upon  the  nervous 
system.  Prof.  Falck  (^Deutsches  KUnik^  xi.,  1859)  has  found  that  the  sul- 
phate of  copper  acts  upon  pigeons,  dogs,  rabbits,  etc.,  as  an  irritant  neurotic 
poison,  producing  great  depression  of  temperature,  with  progressive  general 
paresis  ending  in  death,  apparently  from  failure  of  respiration.  When  the 
copper  salt  was  given  hypodermically,  vomiting  was  not  produced ;  although 
when  it  was  exhibited  by  the  mouth,  emesis  was  very  violent  and  persistent. 
In  doses  of  five  to  fifteen  grains  it  acts  upon  man  as  an  irritating  emetic,  and 
in  larger  amounts  is  an  irritant  poison. 

Therapeutics. — The  chief  internal  use  of  sulphate  of  copper  is  as  a 
mechanical  emetic.  As  it  is  more  irritating  than  sulphate  of  zinc,  it  acts 
more  rapidly  and  in  smaller  dose.  For  the  same  reason,  however,  it  is  not  so 
safe  as  the  white  vitriol,  and  cannot  be  repeated  so  freely  when  its  action  fails. 

As  a  stimulant  and  astringent  it  is  occasionally  administered,  in  pill  foi*m, 
in  cliranic  diarrlioea  with  ulceration.  In  small  repeated  doses  it  has  been 
used  in  various  nervous  affections  with  doubtful  advantage. 

The  chief  value  of  the  so-called  "  blue  stone  ^  is  as  an  external  application. 
When  applied  in  solid  form  to  ulcers,  it  destroys  flabby  granulations  and 
exerts  a  powerful  excitant  influence.  Its  solution  acts  more  feebly,  and  is 
sometimes  employed  as  a  dressing  for  indolent  ulcers y  but  more  frequently  as 
a  stimulant  and  alterant  to  mucous  membranes,  as  in  granular  conjunctivitis. 

Toxicology. — The  symptoms  of  acute  copper-poisoning  generally  come  on 
in  about  a  quarter  of  an  hour  after  the  ingestion  of  the  poison,  but  may  be 
postponed  for  from  one  to  two  hours.  They  consist  of  violent  vomiting  and 
purging,  accompanied  by  very  severe  colicky  pains.  The  matters  vomited  are 
greenish  or  bluish,  the  stools  glairy,  mucous,  and  at  times  bloody.  There  is 
a  very  strong  taste  of  copper  in  the  mouth,  and  often  constant  expectoration. 
Death  may  occur  in  a  few  hours,  preceded  by  convulsions,  paralysis,  delirium, 
ana^thesia,  and  other  symptoms  of  great  nervous  disturbance.  Sometimes  a 
tendency  to  syncope  is  very  marked.  The  urine  is  lessened  or  suppressed. 
If  the  patient  survive  for  twenty-four  hours,  jaundice  nearly  always  shows 
itself.  After  this,  death  from  exhaustion  may  occur ;  but  not  rarely  a  favor- 
able issue  results,  in  which  case  the  symptoms  of  gastro-intestinal  inflamma- 
tion with  fever  develop  themselves. 

As  the  action  of  the  sulphate  of  copper  is  exceedingly  rapid,  any  antidote 
to  be  of  avail  must  be  given  at  once  and  act  quickly.  Milk  and  eggs  are 
almost  always  at  hand,  and  are  the  most  efficient  antidotes.  No  time  should 
be  lost  in  attempting  to  separate  the  yolk  from  the  white  of  the  egg,  but 
the  eggs  should  be  broken  into  a  bowl  as  quickly  as  possible,  a  little  water 
added,'and  the  whole  stirred  up  and  exhibited.  The  dose  should  be  repeated 
several  times,  especially  when  there  is  vomiting.  The  yellow  prussinte  of 
potash,  when  pure,  is  harmlcj^,  and  precipitates  instantly  an  insoluble  com- 
pound of  copper  from  solutions  of  its  salt.     When  it  is  to  be  had  in  time,  it 
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may  therefore  be  used  as  an  antidote  to  the  sulphate.  The  treatment  of  cop- 
per-poisoning after  the  administration  of  the  antidote  consists  in  meeting  the 
indications  as  they  arise ;  opium  should  be  used  freely.  When  death  occurs, 
the  results  of  gastro-intestinal  inflammation  are  usually  found ;  sometimes  the 
intestine  has  a  decided  bluish  tint,  and  occasionally  submucous  ecchymoses 
occur.  In  exceptional  cases,  it  is  said,  there  are  no  evidences  of  inflammation 
in  the  alimentary  canal.* 

Chronic  copper-poisoning,  although  rare,  does  occur  among  those  who  work 
in  the  metal.  The  chief  symptoms  "  are  a  coppery  taste  in  the  mouth,  giddi- 
ness, pain  in  the  bowels,  vomiting,  occasional  diarrhoea,  and  wasting  of  the 
body."  Dr.  Clapton  (Medical  Times  and  Gazette^  June,  1868)  has  pointed 
out  as  characteristic  the  presence  of  a  ffreen  line  upon  the  gums ;  this  was 
also  observed  by  Prof.  Taylor,  but  its  constancy  is  not  assured.  Thus,  a  green 
line  was  found  on  the  teeth  of  all  but  two  or  three  of  a  number  of  workers 
in  the  metal  examined  by  a  committee  of  the  London  Clinical  Society  (  Tram- 
actions,  1870,  p.  13),  but  there  was  no  line  on  the  gums  of  any  of  them. 

CuPRi  SuBACETAS  (2CuO,C^H,0,— Cu,C,H,0,).  U.S.— The  oflicinal 
impure  subacetate  of  copper,  or  verdigris,  occurs  in  masses  of  a  pale-green 
color,  which  are  often  composed  of  minute  silky  crystals.  Prof.  Falck 
{Deutsches  Klinik,  ix.  376)  finds  that  in  the  lower  animals  the  acetate  of 
copper  produces  a  constantly  increasing  paralysis,  with  failure  of  respira- 
tion and  death  in  a  short  time.  In  medical  practice  it  is  sometimes  used 
externally  instead  of  the  sulphate,  which  it  resembles  in  its  physiological, 
therapeutic,  and  toxicological  properties. 

Cuprum  Ammoniatum.  U.  S. — Ammoniated  copper  is  made  by  tritu- 
rating together  the  sulphate  of  copper  and  the  carbonate  of  ammonium.  It 
occurs  in  deep  azure-blue  masses,  with  a  strong  ammoniacal  odor  and  styptic 
metallic  taste.  It  is  soluble  in  water.  In  overdoses  it  acts  as  an  irritant 
poison.  In  small  doses  (one-half  grain  to  two  grains  three  times  a  day)  it 
has  been  used  as  a  tonic  to  the  nervous  system  in  epil^sy  and  other  diseases. 

AEGENTUM-SILVEE.    (Ag.)    U.S. 

ARGENTI  NITRAS— NITRATE  OF  SILVER.   (AgONO^— NO.Ag.)  U.S. 

This  is  officinally  prepared  by  heating  together  silver,  nitric  acid,  and  a 
small  quantity  of  water.  It  is  a  heavy  anhydrous  salt,  crystallizing  in  trans- 
lucent, shining,  rhombic  plates,  and  having  a  styptic,  exceedingly  metallic, 
corrosive  taste.  It  is  soluble  in  its  own  weight  of  cold  water.  Muriatic  acid 
or  a  soluble  chloride  throws  down  from  its  solution  a  white  curdy  precipitate 

*  For  a  fatal  case  of  repeated  poisoning  by  copper,  with  much  information  of  value  to 
chemical  experts,  see  Ln  France  Midicale,  September,  1874,  abstraoted  in  Hnlf-Yearly 
Compendium^  Jan.  1875.  Boumevette  and  Yvon  {Revtin  Scientijique,  p.  869,  1874)  found 
two  hundred  and  ninctj-five  milligrammes  of  metallic  copper  in  the  liver  of  a  woman 
who  had  taken  the  ammoniacal  sulphate  three  months  previously. 
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whf}Ui/  soluble  in  ammonia.  For  external  use  the  crystals  are  melted  and  ran 
into  moulds,  where  they  harden  into  round,  grayish,  brittle  sticks,  about  the 
size  of  a  goose-quill,  and  having  a  radiated  crystalline  fracture.  These  are 
the  officinal  argeiUi  nitras/usa.  As  only  the  pure  salt  will  make  well-formed 
crystals,  the  impure  products  are  always  manufactured  into  the  preparation 
just  named,  which  should  therefore  not  be  employed  internally.  When  the 
nitrate  of  silver,  either  in  substance  or  solution,  is  exposed  to  the  conjoint 
influence  of  light  and  of  even  a  minute  portion  of  organic  matter,  it  turns 
black,  and  is  converted  into  an  insoluble  substance,  which  has  been  believed 
to  be  metallic  silver,  but  is  more  probably  an  oxide.  For  this  reason  the  white 
stains  which  it  first  makes  when  applied  to  living  tissues  soon  blacken. 

Physiological  Action. — Nitrate  of  silver  coagulates  albumen,  and,  when 
applied  in  ita  pure  state  to  living  tissues,  acts  as  a  caustic,  coating  them  over 
with  a  white  almost  membranous  film.  The  caustic  action  is,  however,  not 
a  deep  one,  because  penetration  of  the  salt  into  the  tissues  is  soon  prevented 
by  the  thick  and  tough  skin  or  stratum  which  is  formed.  When  applied  in 
a  dilute  solution  it  acta  as  an  astringent,  constringing  the  vessels  and  over- 
coming relaxation.  Its  local  action,  however,  is  not  simply  that  of  an  astrin- 
gent, but  is  certainly  peculiar  and  apparently  alterative  to  nutrition. 

WTien  taken  internally  in  sufficient  dose,  this  salt,  by  virtue  of  its  corro- 
sive action,  is  a  poison,  producing  gastro-enteritis ;  but  it  also  acts  directly  upon 
the  nervous  system.  Orfila  and  other  of  the  earlier  observers  experimented 
upon  it  by  injecting  it  directly  into  the  veins  of  animals.  When  exhibited 
in  this  way,  it  must,  by  coagulating  the  albumen  of  the  blood,  produce 
thrombi,  to  which  the  subsequent  symptoms  are  in  greater  or  less  measure  to 
be  ascribed.  This  method  of  experimentation  can  therefore  throw  but  little 
light  upon  the  action  of  nitrate  of  silver  when  taken  into  the  stomach. 

It  is  evident  that  in  the  stomach  the  nitrate  of  silver  cannot  long  maintain 
its  integrity.  Dr.  Bogolowsky  has  found  (  Virclwios  Archiv,  Bd.  xlvi.  p. 
413)  that  when  the  nitrate  is  added  to  a  peptone  it  is  readily  dissolved,  and 
that  the  solution  formed  does  not  coagulate  albumen.  In  this  or  some  other 
analogous  form  silver  is  undoubtedly  absorbed :  that  it  is  absorbed  is  proven 
by  ita  having  been  found  in  various  internal  organs  and  by  the  discoloration 
which  follows  its  protracted  use.  When  it  is  exhibited  for  a  long  continuous 
period,  the  skin  oflen  acquires  a  peculiar  bluish  slate  color,  which  may 
become  very  dark,  and  in  decided  cases  the  conjunctiva  and  even  the  mucous 
membrane  of  the  mouth  are  involved.  The  dark  color  is  undoubtedly  due  to 
the  presence  of  silver  in  the  skin.  Both  Heller  and  Orfila  failed  to  detect 
silver  in  the  urine  of  animals  taking  it ;  but  probably  it  is  eliminated,  though 
slowly  and  in  very  small  quantities,  by  the  kidneys. 

By  an  elaborate  scries  of  experiments,  M.  Chas.  Rouget  (^Archives  de  Pliy- 
Miolo^e,  July,  1873,  p.  356)  has  shown  that  upon  all  animals  from  a  crab  to 
a  dog  the  soluble  salts  of  silver  act  as  a  poison,  causing  in  mammals  vomiting 
and  purging,  and  in  them  and  the  lower  animals  violent  disturbance  of  the 
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motor  functions,  as  shown  by  paralysis  and  con^nll8ion8,  and  of  the  respiration, 
ending  finally  in  death  by  asphyxia.  This  is  in  accord  with  the  observations 
of  other  investigators.  MM.  Kabuteau  and  Mourier  have  found  that  the 
almost  instantaneous  death  which  Charcot  and  Ball  first  noted  as  following 
the  injection  of  a  large  dose  of  the  nitrate  of  silver  into  the  veins  is  due  to  a 
direct  paralyzing  influence  of  the  drug  upon  the  muscle  of  the  heart.  M. 
Rouget  has  never  seen  this  form  of  death  follow  the  hypodermic  or  internal 
administration  of  the  poison,  the  heart  always  continuing  to  beat  for  a  greater 
or  less  length  of  time  after  the  cessation  of  respiration,  and  also  retaining  i^s 
irritability. 

As  already  stated,  both  convulsions  and  paralysis  are  present  in  argyria^  or 
silver-poisoning.  The  convulsions  are  severe,  generally  tetanic,  and  seem  to 
resemble  very  closely  those  caused  by  strychnia,  since  Rouget  states  that  in 
the  frog  they  are  evidently  reflex,  excited  by  the  least  peripheral  irritation.  A 
peculiarity  which  that  observer  notes  is  their  persistence  after  the  complete 
abolition  of  voluntary  movements. 

The  death  is  due,  in  argyria,  to  cessation  of  the  respiration ;  Rouget  (Joe, 
ct't.j  p.  351)  even  states  that  he  has  witnessed  the  suspension  of  the  latter 
function  in  the  frog  whilst  the  activity  of  the  reflex  movements  was  much 
beyond  normal.  In  the  dog  and  in  the  ftill-grown  cat  this  asphyxia  is  accom- 
panied by  an  outpouring  of  mucus  in  the  lungs,  pulmonary  congestion  and 
oedema  being  found  on  post-mortem  examination.  Two  theories  have  been 
propounded  as  to  the  cause  of  the  asphyxia :  one,  that  it  is  simply  due  to 
the  choking  up  of  the  lungs  by  the  congestion  and  the  excessive  secretion 
whose  origin  is  an  altered  state  of  the  blood  ;  a  second,  that  both  the  asphyxia 
and  the  lesions  in  the  lungs  have  their  origin  in  a  direct  action  of  the  poison 
upon  the  nerve-centres. 

The  first  view  has  been  especially  supported  by  Krahmer  and  by  MM.  Ra 
butoau  and  Mourior.  Unfortunately,  I  have  not  seen  the  original  papers  of 
these  physicians;  but,  according  to  Rouget,  the  basis  of  argument  of  Krahmei 
is  simply  the  ecchymoses  which  he  found  in  horses  dead  of  the  poison,  whilst 
that  of  Rabuteau  and  ^lourier  is  the  fluidity  of  the  blood  after  death,  and  the 
existence  in  it  of  globules  which,  on  account  of  their  solubility  in  ammonia, 
were  believed  to  be  the  chloride  of  silver.  The  French  observers  were,  how- 
ever, almost  certainly  miistaken  in  their  belief  that  thcvSe  granules  were  chloride 
of  silver,  since  ammonia  dissolves  hacmatin  as  freely  as  it  does  the  chloride. 

In  1864  Charcot  and  Ball  (Gnzetfe  Medicnhy  1864)  made  a  series  of  ex- 
periments in  which  a  silver  salt  that  did  not  coagulate  albumen  was  injected 
directly  into  the  blood.  They  noted  not  only  the  respiratory  embarrassment, 
but  also  that  the  hinder  extremities  were  suddenly  panilyzed,  and  concluded 
that  both  the  a.sphyxia  and  the  lung-trouble  were  due  to  an  affection  of  the 
central  nervous  system.  In  1869  Dr.  Bogolowsky,  of  ^loscow,  studied 
(^Virchoics  Archiv,  1869,  Bd.  xlvi.)  the  action  of  a  peptone  of  the  nitrate 
when  used  hypodermically.     lie  found,  on  examination  of  the  blood  of  a 
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poisoned  animal,  that  the  spectrum  analysis  (loc,  cit.,  p.  415)  betrayed 
nothing  abnormal ;  that  the  red  corpuscles  appeared  paler  and  their  outline 
more  delicate  than  normal ;  that  the  white  corpuscles  were  natural.  On  the 
other  hand,  Rouget  (Joe.  cit.y  p.  361)  examined  microscopically  the  blood  of 
animals  poisoned  with  the  nitrate  of  silver,  and  found  it  perfectly  normal. 
The  only  conclusion  to  be  drawn  from  all  this  seems  to  me  to  be  that  at 
present  there  is  no  proof  whatever  that  the  symptoms  of  acute  argyria  are 
due  to  alterations  in  the  blood.  That  the  embarrassment  of  respiration  is 
not  due  to  local  lesions  in  the  lungs  is  abundantly  shown  by  the  experiments 
of  Rouget,  who  found  that  whilst  in  all  animals  these  respiratory  symptoms 
are  very  prominent,  in  only  a  few  species  are  decided  pulmonic  lesions  found 
after  death.  From  all  these  facts  I  think  it  highly  probable,  if  not  altogether 
certain,  that  the  theory  propounded  by  MM.  Charcot  and  Ball  is  correct. 
That  the  motor  disturbance  is  centric,  not  peripheral,  in  its  origin,  is  shown 
by  the  fact  noted  by  Rouget  (loc.  cit.y  p.  354),  that  the  muscles  and  nerves 
preserve  their  excitability  after  the  arrest  of  the  respiration. 

The  various  facts  which  have  been  thus  far  brought  forward  in  regard  to 
the  physiological  action  of  silver,  although  interesting  to  the  toxicologist, 
have  very  little  reference  to  its  therapeutic  use,  since  it  is  never  employed  to 
produce  an  acute  constitutional  influence. 

The  action  of  the  drug  when  exhibited  continuously  for  a  length  of  time  in 
large  doses  has  been  investigated  by  Dr.  Bogolowsky  upon  dogs  and  rabbits. 
He  found  that  it  produced  loss  of  appetite,  wasting,  slight  lowering  of  bodily 
temperature,  diarrhoea,  diminution  of  the  quantity  of  urine  passed,  with  in- 
crease of  its  specific  gravity  and  often  with  the  presence  of  albumen,  and 
transitory  paralysis.  How  far  some  of  these  symptoms  were  due  to  the  direct 
constitutional  action  of  the  poison,  and  how  far  to  derangement  of  the  digestion 
dependent  upon  its  local  influence,  is  perhaps  an  open  question.  The  local 
action  was  avoided,  however,  as  much  as  possible,  by  the  use  of  an  albuminate 
or  of  the  double  phosphate  of  silver  and  sodium,  which  does  not  coagulate 
albumen.  Comparative  examinations  of  the  blood  showed  that  the  hajmoglo- 
bin  was  reduced  by  more  than  one-third.  The  blood  was  also  rendered  very 
aplastic,  as  was  betrayed  by  the  constant  tendency  to  the  formation  of  ecchy- 
moses.  As  some  one  has  suggested  that  the  silver  in  these  cases  replaces  the 
iron  of  the  blood-corpuscles.  Dr.  Bogolowsky  made  a  chemical  examination 
of  the  latter,  but  failed  to  find  any  traces  of  silver  in  them, — no  doubt  be- 
cause it  was  not  there.  The  solid  tissues  were  found,  after  death  from 
chronic  argyria,  to  be  in  an  advanced  stage  of  degeneration,  which  especially 
affected  epithelial  structures.  The  first  change  was  swelling  and  opacity  of 
the  cells,  with  obscuration  of  the  nucleus.  After  this  came  fatty  degenera- 
tion, fatty  globules  in  the  cell,  destruction  of  nucleus,  and  finally  of  the  cell 
itself.  The  liver  and  kidneys  were  profoundly  influenced,  as  was  also  the 
muscular  structure,  especially  of  the  heart. 

The  summary  which  has  been  here  offered  comprises  all  our  knowledge  of 
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the  physiological  action  of  the  preparations  of  silver.  Unfortunately,  it  does 
not  throw  much  light  upon  their  therapeutic  use.  The  results  of  the  chronic 
poisoning  are  so  closely  analogous  to  those  produced  under  similar  circum- 
stances hy  antimony,  arsenic,  and  prohably  other  metallic  poisons  as  to  indi- 
cate that  silver  given  internally  acts  upon  the  nutrition  of  the  body, — ^in  other 
words,  that  it  is  an  alterative. 

Therapeutics. — By  far  the  most  frequent  employment  of  nitrate  of  silver 
in  therapeutics  is  for  its  local  action,  either  upon  the  surface  of  the  body  or 
upon  those  mucous  membranes  that  can  be  reached  directly  by  the  drug. 

As  a  simple  caustic^  the  salt  may  be  used  whenever  only  a  superficial  action 
is  required ;  for  reasons  already  given  (page  45),  it  is  useless  whenever  it  is 
necessary  to  produce  a  deep  eschar.  As  a  caustic  and  an  alterative,  it  is 
applied  in  solid  form  to  many  ulcerated  surfaces,  for  the  purpose  of  destroy- 
ing superficial  diseased  tissue  and  of  substituting,  when  the  eschar  separates, 
a  healthy  for  an  unhealthy  action.  As  an  antiphlogisticy  nitrate  of  silver 
acts  not  only  as  an  astringent,  but  also  in  some  way  not  clearly  understood. 
In  the  various  inflammations  of  the  mucous  tiiembranes,  such  as  conjuncti- 
vitis, favciiis,  laryngitis,  urethritis,  etc.,  it  is  employed  very  frequently,  not 
only  in  the  stage  of  relaxation,  but  in  the  beginning  of  the  attack.  Its  in- 
fluence in  the  former  case  is  more  marked.  In  conjunctivitis,  the  solution 
employed  should  not,  under  ordinar}'  circumstances,  be  stronger  than  one  or 
two  grains  to  the  ounce ;  and  it  should  not  be  used  at  all  if  any  corneal  ulcer- 
ation exists,  since  a  deposit  of  silver  is  liable  to  occur  and  to  produce  opacity. 
In  faucitis,  the  strength  of  the  solution  may  vary  from  fifteen  to  thirty 
grains  to  the  fluidounce.  A  solution  of  forty  grains  to  the  ounce  may  be 
looked  upon  as  caustic  to  the  mucous  membranes,  and  should  be  only  used  as 
such.  In  ordinary  cases  of  sore  throat,  the  application  once  a  day  or  every 
alternate  day  is  generally  suflicient.  It  is  best  made  by  means  of  a  good- 
sized  camel's-hair  brush,  each  part  of  the  inflamed  surface  being  distinctly 
touched,  and  not  the  whole  simply  daubed  or  slopped  over  by  means  of  a  very 
large  brush  or  a  sponge  probang,  as  is  often  done.  In  severe  cases  it  may  be 
necessary  to  use  the  solution  twice  a  day.  In  laryngitis,  the  solutiqn  may 
contain  from  ten  to  twenty  grains  to  the  ounce,  and  should  be  applied  with  a 
brush  by  the  aid  of  the  laryngoscopic  mirror.  An  att^ick  of  urethritis  may 
sometimes  be  aborted  in  its  forming  stage  by  the  injection  of  a  strong  solu- 
tion (grs.  xii  to  fji)  of  the  salt ;  but  the  practice  is  of  doubtful  expediency, 
since  when  it  fails  it  greatly  aggravates  the  trouble.  In  the  advanced  stages 
of  gonorrhoea,  weak  injections  (grs.  i  or  ii  to  fji)  are  often  very  serviceable. 

Many  years  ago  (1828)  Mr.  John  Higginbottom  originated  the  practice  of 
treating  erysipelas  by  the  nitrate  of  silver,  and  his  plan  has  received  a  great 
deal  of  commendation  from  authorities,  but  certainly  has  not  been  generally 
adopted  by  the  profession.  One  or  two  cases  of  bad  results,  from  ulceration 
of  the  skin  apparently  due  to  the  local  application,  have  deterred  me  from 
giving  the  method  a  fair  trial,  and  I  do  not  feel  able  to  ofier  any  opinion  upon 
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Uie  practice.  Mr.  Higginbottom  in  a  recent  essay  (London  Practitioner^  vol. 
ii.  p.  34,  1869)  reaffirms  the  value  of  the  treatment,  stating  that  its  want  of 
general  adoption  is  due  to  its  being  so  often  imperfectly  carried  out,  and  gives 
the  following  directions : 

"  The  affected  port  should  be  well  washed  with  soap  and  water,  then  with 
water  alone  to  remove  every  particle  of  soap,  then  to  be  wiped  dry  with  a  soft 
towel.  The  concentrated  solution  of  four  scruples  of  the  nitrate  of  silver  to 
four  drachms  of  distilled  water  is  then  to  be  applied  two  or  three  times  on  the 
inflamed  surface,  and  beyond  it  on  the  healthy  skin  to  the  extent  of  two 
or  three  inches.  The  solution  may  be  applied  with  a  small  piece  of  clean 
linen,  attached  to  the  end  of  a  short  stick,  the  linen  to  be  renewed  at  every 
subsequent  application.  As  the  solution  of  the  nitrate  of  silver  is  colorless,  it 
is  necessary  to  pass  a  little  linen,  just  moistened,  over  every  part  where  it  has 
been  used,  in  order  to  be  equally  diffused,  so  that  no  part  may  be  left  untouched. 
In  about  twelve  hours  it  will  be  seen  whether  the  solution  has  been  well  applied. 
If  any  inflamed  part  be  unaffected,  the  solution  must  be  immediately  reap- 
plied. Sometimes,  even  after  the  most  decided  application  of  the  nitrate  of 
silver,  the  inflammation  may  spread  ;  but  it  is  then  generally  much  less  severe, 
and  is  eventually  checked  by  repeated  applications.  It  is  desirable  to  visit  the 
patient  every  twelve  hours  until  the  inflammation  is  subdued." 

In  guperficicU  inJUimmations  other  than  erysipelatous  I  have  frequently 
used  nitrate  of  silver  in  this  way,  often  with  great  advantage.  Freely  applied 
to  the  skin  of  the  whole  finger,  it  will  sometimes  even  abort  a  commencing 
felon,  or,  applied  to  the  scrotum,  an  epididymitis. 

Internally,  the  nitrate  of  silver  is  exceedingly  useftil  in  stomachic  and  to 
a  less  extent  in  enteric  diseases,  exerting  no  doubt  a  purely  local  influence. 
In  that  form  of  dyspepna  characterized  by  the  vomiting  of  large  quantities 
of  yeasty  fluid,  it  has  yielded  in  my  hands  better  results  than  any  other 
remedy  ;  and  the  same  may  be  said  of  chronic  gastritis  and  of  gastric  ulcer. 
The  rules  of  administration  are  identical  in  these  three  diseases.  In  the  first 
place,  regulation  of  the  diet  is  imperative :  if  the  case  be  a  bad  one,  all 
eating  of  meals  should  be  suspended,  and  the  patient  receive  every  two  or 
three  hours  a  cup  of  sweet  milk,  with  sound  toasted  bread  broken  up  and 
thoroughly  softened  in  it.  Nitrate  of  silver  should  be  administered  in  pill 
form,  one-quarter  to  one-half  grain  three  or  four  times  a  day,  taken  when  the 
stomach  is  empty.  In  very  serious  cases,  when  all  food  is  rejected  by  the 
stomach,  it  is  sometimes  advisable  to  allow  absolute  rest  for  two  or  three  days 
to  that  viscus.  the  patient  being  fed  by  the  rectum,  and  only  a  little  water  and 
pills  of  silver  with  opium  being  taken  by  the  mouth.  Under  these  circum- 
stances, the  return  to  the  usual  method  of  taking  food  must  be  very  gradual, 
at  first  only  a  tablespoonftil  each  of  milk  and  of  lime-water  being  administered 
every  hour.  In  chronic  enteritis  or  colitis,  nitrate  of  silver  is  sometimes  of 
great  service,  especially  if /^€i§^;ulce?aticii|' J.  :  ^      \    ,\  ; 

For  its  oonstitutioniu  effectfirnUiHOkts  of«il^ver  Wiised  solofyin  diseases  of  the 
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nervous  system.  It  cannot  be  denied  that  occasionally  in  epHepny  it  lias 
achieved  brilliant  resulte ;  but  the  successes  are  certainly  &r  less  numerous 
than  the  failures.  There  is  one  serious  obj  ection  to  the  employment  of  the  salt, — 
namely,  the  discoloration  of  the  skin  which  sometimes  follows  its  continuous 
use.  Again,  it  is  not  understood  in  what  class  of  cases  the  drug  is  of  especial 
value,  and  there  is  no  means  of  judging  as  to  its  applicability  to  any  individual 
case.  When  other  means  have  failed,  however,  the  nitrate  of  silver  may  be  tried 
in  epilepsy,  the  patient  or  his  friends  being  informed  that  although  with  proper 
precautions  the  chances  of  discoloration  are  very  few,  yet  it  may.  occur. 

In  chronic  ivflammations  of  the  spinal  cord,  whether  affecting  chiefly  the 
posterior  columns  and  constituting  locomotor  ataxia,  or  the  anterior  and 
giving  rise  to  paraplegia^  the  nitrate  of  silver  is  one  of  the  few  remedies  that 
are  ever  of  any  service ;  although  it  most  frequently  fails,  yet  it  often  does 
good,  and  in  some  cases  has  apparently  even  permanently  arrested  the  disease. 
Dose,  one-quarter  to  one-half  a  grain,  always  given  in  pill  form :  if  it  is  deared 
to  act  on  the  stomach,  the  drug  should  be  taken  when  the  viscus  is  empty. 

Toxicology. — The  symptoms  produced  by  the  ingestion  of  large  doses  of 
nitrate  of  silver  are  partly  gastro-intestinal  and  partly  cerebro-spinal.  In  some 
cases  the  one  series  of  phenomena  predominate ;  in  others,  those  of  the  other 
class.  In  a  case  at  the  Hdpital  St.-Louis  in  1839  (^Beck's  Medical  Jurigpru- 
dence,  vol.  i.  p.  675,  Phila.,  1863)  the  symptoms  were  insensibility,  violent 
convulsions,  and  dilated  pupils,  with,  on  a  partial  return  to  consciousness, 
intense  gastric  pain ;  complete  restoration  of  consciousness  did  not  occur  until 
eleven  hours  after  admission  into  the  hospital,  and  the  coma  returned  at 
intervals  during  several  days. 

Vertigo,  coma,  convulsions,  great  muscular  weakness,  paralysis,  with  intense 
disturbance  of  respiration,  are  in  these  cases  the  manifestations  of  disturbed 
innervation ;  whilst  the  abdominal  symptoms  are  those  of  gastro-enteritis.  The 
diagnosis  can  generally  be  made  by  the  discolorations  of  the  lips  and  skin, — at 
first  white,  afterwards  black, — and  by  the  blackish  or  brownish  vomit ;  when 
the  customary  antidote  has  been  given,  both  vomit  and  stools  are  generally 
white  and  curdy.  At  post-mortem  the  stomach  and  bowels  are  found  cor- 
roded, often  ecchymosed  and  with  patches  of  a  white  or  grayish  color.  Poison- 
ing by  nitrate  of  silver  is  not  common,  and  I  know  of  but  three  fatal  cases, — 
one  in  1837  (Taylor,  Principles  and  Practice  of  Medical  Jurisprudence^ 
second  edition,  vol.  i.  p.  319),  one  in  1861,  a  woman  killed  by  fifty  grains  in 
solution  in  divided  doses,  one  in  1871 ,  a  child  destroyed  by  a  piece  of  the  solid 
stick  three-quarters  of  an  inch  long,  in  spite  of  the  immediate  and  free  admin- 
istration of  the  antidote  (Scattergood,  British  MedicalJoumal,  May,  1871). 

The  treatment  consists  in  the  administration  at  once  of  large  amounts  of 
commmi  saltj — the  chemical  antidote, — the  constant  use  of  large  draughts  of 
milk,  and  the  meeting  of  symptoms  as  they  arise. 

The  fatal  dose  of«ily^r  vari^y^  i^uchj-^cspofdidg,  nddoubt,  as  to  the  pres- 
ence 0^  substalAceir  ^apaW^cSf  ^c^n^posing^  it  thi: th^  *sloikach.     Thirty  grains 
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Ii&ve  kilted ;  and  recuverjr  has  taken  place  after  the  ingeation  of  an  ounce 
(caee,  Hnsenmnn,  ffaiulbuch  <ier  Tuxieoto^ie,  Berlin,  1862,  p.  868). 

Chronic  aryyria,  or  discoloriLtinn  of  the  skin  by  silver,  is  ^naccompaIti(^d 
by  any  disturbance  of  henlth,  although  m  severe  caaes  the  discoloration 
affects  not  only  the  gkiu,  lips,  gums,  sclerotic,  but  even  the  iDtenia!  orgaus, 
such  as  the  liver,  BpteeD,kidneya.  It  is  therefore  uoC  due,  aa  boa  been  thought, 
to  the  chloride  of  silver,  since  the  latter  only  becomes  dark  under  the  iufln- 
«Qceof  the  light,bnt  toadepoaitiouof  silver  itself  or  of  ita  oxide.    The  minute 

tqnantityofthe  metal  present  i«  shown  by  theana]y»iisufVersmanna(  Virchovi'g 
jirchiv,  ivii.,  1859),  who  in  14.1  grammes  of  dried  liver  found  only  0.0068 
igrvmine  of  metallio  silver  (0,047  per  cent.),  and  iu  8.6  grumniea  of  dried 
kidney  0.053  gramme  (0.061  per  cenL).  Greater  or  leas  succeas  has  been 
duraed  for  varions  treatments  in  ai^yria,  but  in  general  they  arc  equally 
futile.  Rogera  states  that  blistering  will  lighten  the  color  very  much,  and 
Eiohmoon  asserts  (Husemann,  Toxici)logte,S71)  that  he  has  cured  two  cases  by 
tlie  uae  of  potash  baths  and  of  soap  baths,  each  four  times  a  week.  The  older 
■uthoritiefl  commend  the  use  of  iodide  of  potassium  internally.  Dr.  Ii.  P. 
Taudell  has  reported  (^American  Praclitiimer,  June,  1872)  two  cases  in 

^ which  lai^  doses  of  the  iodide  were  given  for  many  months  for  sypliilla,  and 
Hie  mercurial  vapor-batlis  used  at  ihe  same  time  fur  the  same  purpose,  with 
llie  result  of  a  complete  cure  of  the  argyria.     The  fading  waa  gradual. 

Administration. — The  uilrate  of  silver  should  always  be  given  in  pill, 
and,  when  it  is  desired  lo  obtain  its  conatitutiurial  influence,  after  meals, 
during  the  process  of  digestion  ;  but  when  its  local  action  on  the  alimentary 
1  is  required,  it  should  be  administered  one  or  two  hours  before  iDenla ; 
lad  if  the  bowels  are  to  be  reached,  the  pill  should  have  been  made  some 
e,  so  as  to  be  dissolved  na  slowly  as  possible.  When  it  is  given  in  epilopsy 
or  other  chronic  disease,  its  administration  should  be  suspended  for  one  week 
at  tbe  end  of  every  third  week,  and  its  employment  should  not  estend  over  a 
longer  time  than  three  months  without  a  protracted  inlcrmiseion. 

The  oxiih  of  lilvtr  (Aroenti  Oxidum,  U.S.)  is  an  olive-brown  powder, 

y  slightly  soluble  in  wal<?r,  which  the  United  States  Pharmacopteia  direuta 

ikoll  be  prepared  by  precipitating  tho  nitrate  of  silver  witli  solution  of  potapsa. 

pt  has  been  introduced  into  medicine  as  a  substitute  for  tbe  nitrate,  with  tiie 

t  would  aceomplish  in  diseases  of  the  nervous  syHtem  all  that  that 

;  is  capable  of,  and  at  tho  same  time  not  discolor  the  akin.      With  our 

sent  knowledge  of  the  method  of  absorption  of  the  nitrate,  this  seems 

Bughly  improbable,  and  the  reason  that  no  ease  of  diseoloralion  by  the  oxide 

IS  occurred,  without  doubt,  is  simply  its  infrequent  use.    Oxide  of  silver  Is  not 

oelio  when  locally  applied,  but  probably  exerts  some  astringent  action,  and 

IS  been  commended  in  pyrosu.     In  nervous  affections  it  is  probably  of  equal 

vine  with  the  nitrate.    The  dose  ia  a  gnun,  in  pill,  three  or  ibur  times  a  day. 

'  The  eyaiiide  o/tihrrr  (Argenti  Cvamdum,  U.  8.)  is  used  solely  fb 

aUoo  of  hydrocyanic  acid. 
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There  are  certain  substances  in  nature  which,  when  taken  internally,  act 
upon  the  nutrition  of  the  various  tissues  so  as  to  restore  lost  tone,  not  by  call- 
ing into  play  the  vital  principle  of  contractility,  but  by  increasing  the  power 
in  the  part.  Such  substances  are  known  as  tonics.  They  differ  from  astrin- 
gents in  that  they  affect  nutrition,  and  consequently  in  the  slowness  and  per- 
manence of  their  action.  They  differ  in  a  similar  manner  from  simple  stim- 
ulants, and  as  they  do  not  call  into  sudden  action  forces  already  existent  in 
the  part,  but  increase  power  by  increasing  nutrition,  their  influence  is  a  per- 
manent one  and  is  not  followed  by  depression.  They  are,  of  course,  indicated 
by  debility  dependent  upon  impaired  nutrition, — I'.c,  debility  owing  to  actual 
loss  of  power.  When  the  debility  is  due  to  a  sudden  depressing  influence,  as 
in  snake-bite,  they  are  of  no  service  whatever.  They  are  especially  valuable 
in  convalescence  from  acute  disease ;  during  the  progress  of  the  disorder  they 
more  often  do  harm  than  good. 

Tonics  should,  of  course,  never  be  used  when  plethora  exists.  Sthenic  in- 
flammatory action  is  also  a  contra-indication  to  their  employment ;  but  when 
inflammation  exists  with  a  general  state  of  debility,  these  drugs  may  form  an 
essential  part  of  the  treatment. 

The  tonics  are  divisible  into  several  sub-classes,  which  I  shall  consider 
separately. 

SIMPLE  BITTERS. 

Probably  all  bitter  vegetable  substances  possess  tonic  properties,  but  in 
many  of  them,  as  in  morphia  and  strychnia,  these  properties  are  completely 
overshadowed  by  other  inherent  powers.  There  are,  however,  bitter  vegetable 
substances  which  so  act  upon  the  stomach  as  to  invigorate  digestion,  and  to 
affect  thereby  the  general  nutrition,  without  exerting  any  direct  influence  upon 
other  portions  of  the  body  than  the  alinientury  canal.  These  are  the  simple 
bitters.  In  overdoses  they  nauseate,  and  may  act  slightly  on  the  bowels. 
They  appear  all  to  act  alike,— differing  more  in  strength  than  in  quality, — so 
that  one  may  be  substituted  without  detriment  for  another.  As  they  are 
essentially  irritants,  inflammation  or  over-sensitiveness  of  the  alimentary 
mucous  membrane  distinctly  contra-indicates  their  administration.  They  are 
indicated  by  loss  of  appetite  and  loss  of  stomachic  tone. 
62 
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QUASSIA.    U.S. 

The  wood  of  Simaniba  excelsa,  a  large  tree,  native  of  Jamaica.  This  wood 
is  light  both  in  density  and  color,  somewhat  resembling  that  of  the  tulip-tree, 
but  distinguished  by  its  intensely  bitter  taste.  It  is  kept  in  the  shops  in 
billets  and  in  raspings.  The  active  principle  of  it  appears  to  be  Quassia,  an 
intensely  bitter,  neutral,  crj^stalline  principle  discovered  by  Winckler  (Repert. 
fur  Pharmacie,  Bd.  liv.  85,  Bd.  Iv.  85).  Simaruba  (U.  S.),  the  bark  of 
Simaniba  officinalis,  also  contains  quassin,  and  may  be  substituted  for  quassia. 

Physiological  Action. — Quassin  is  said  in  large  doses  to  be  actively 
poisonous  to  insects,  and  even  to  mammals  (Still^'s  Therapeutics,  i.  472 ; 
Husemann,  Die  Pflanzenstoffe,  p.  718) ;  but  I  have  met  with  no  detailed 
study  of  its  action  except  that  of  I.  Hoppe,  who  experimented  upon  frogs 
{Deutsches  Klinik,  xi.,  1859).  In  doses  of  one  grain  it  usually  produced 
death  in  a  short  time.  The  symptoms  were  great  weakness,  with,  in  most 
cases,  convulsions  and  sometimes  convulsive  tremblings,  failure  of  respiration, 
and  finally  cessation  of  cardiac  action.  The  functional  activity  of  the  nerve- 
trunks  was  much  impaired,  that  of  the  muscles  to  a  less  extent.  Locally, 
quassin  appeared  to  act  as  an  irritant  as  well  as  a  powerful  poison  to  both 
nervous  and  muscular  tissues. 

Therapeutics. — Quassia  is  probably  the  most  active  of  all  the  simple 
bitters,  and  may  be  used  whenever  such  remedies  are  indicated.  In  cases  of 
seal-worms  in  children,  a  strong  infusion  of  quassia  (3 ii  to  Oj)  affords  a  most 
harmless  and  efficient  injection.  Its  exhibition  should  be  preceded  by  an 
enema  of  simple  water,  afler  a  stool,  so  as  thoroughly  to  wash  out  the  rectum 
and  allow  access  to  every  fold  of  the  rectal  mucous  membrane.  The  officinal 
preparations  are  an  infusion  (Infusum  Quassia, — 3ii  ^  Qj,  U.S.),  dose, 
one  to  two  fluidounces;  a  tincture  {Tinctura  Quassia — 3^  to  Qj,  U.S.), 
dose,  twenty  drops  to  a  teaspoonful ;  and  a  very  excellent  watery  eaUract 
(^Extractum  Quassiae,  U.  S.),  which  may  be  given  in  pills  containing  from 
one  to  three  grains. 

OENTIAKA-OENTIAK.    U.S. 

The  root  of  the  G^ntiana  lutea,  or  yellow  gentian  of  the  Alps.  This  root 
occurs  in  the  shops  either  in  pieces  of  various  size  and  shape  but  generally 
several  inches  in  length,  or  else  in  transverse  slices.  The  texture  is  spongy, 
the  odor  faint  but  peculiar,  and  the  taste  bitter.  It  contains  gentisic  acid, 
which  was  discovered  by  Leconte,  and  is  tasteless  and  physiologically  inert. 
The  active  principle  is  probably  the  gentiopikrin  of  Kromayer,  a  neutral, 
crystalline  substance,  of  an  intensely  bitter  taste. 

Therapeutics. — Gentian  is  one  of  the  most  efficient  of  the  simple  bitters, 
and  may  be  used  whenever  such  a  remedy  is  indicated.  It  is  never  given  in 
enibstance,  but  in  one  of  it«  preparations.  These  are  the  compound  infusion 
(^Infusum  Gentianae   Compositum,  U.  S.),  which    contains,  besides  gentian 
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(Sss  to  Oj),  bitter-orange  peel,  coriander,  and  alcohol,  and  is  a  very  excellent 
stomachic  bitter  in  doses  of  one  to  two  fluidounces ;  the  compound  tincture 
(^Tinctura  Genttanx  Composita,  U.  S.),  which  contains  gentian  (Si  to  Qj), 
bitter-orange  peel,  and  cardamom — dose,  one  fluidrachm  to  half  a  fluidounoe ; 
the  watery  extract  {Extractum  Gentianm,  U.  S.),  dose,  two  to  four  grains; 
and  the  Jiuid  extract  {Extractum  Gentianst  Fluidum^  U.  S.),  dose,  ten 
minims  to  half  a  fluidrachm. 

KEOTANDBA.    U.S. 

Beheeru  Bark  is  the  bark  of  the  Nectandra  Rodiei,  a  large  tree  which  grows 
in  Guiana  and  the  neighboring  parts  of  South  America  and  is  used  in  ship- 
building under  the  name  of  Greenheart.  It  occurs  in  large  flat  pieces,  and 
contains  an  alkaloid,  which  was  discovered  by  Dr.  Maclagan,  of  Edinburgh. 
According  to  the  researches  of  Walz  (N.  Jahrb.  Pharm,^  xii.,  1861, 302)  and 
of  Fliickiger  {Jlnd,,  1869),  this  alkaloid  is  identical  not  only  with  Buxia, 
obtained  by  Faun^  in  1830  from  Buxus  sempervirens,  but  also  with  Pelo- 
na,  discovered  by  Wiggers  in  pareira  brava.  Bebeeria^  or,  as  it  should  be 
called,  huxia,  is  whitish,  amorphous,  inodorous,  very  bitter,  very  slightly 
soluble  in  water,  freely  so  in  ether  and  alcohol,  and  forms  uncrystallizable 
salts.  Dr.  Maclagan  found  a  second  alkaloid,  Sipeeria^  in  bebeeru  bark,  but 
it  is  probably  only  altered  bebeeria. 

Physiological  Action. — ^Our  knowledge  of  the  influence  of  bebeeria 
upon  the  system  is  exceedingly  incomplete.  Albers  (  Virchow's  ArchiVj  Bd. 
xxiv.)  found  that  three  grains  introduced  beneath  the  skin  of  a  large  fix)g 
produced  death  in  six  and  a  half  hours.  There  was  first  a  period  of  quiet 
with  accelerated  breathing,  then  tonic  and  clonic  general  convulsions,  seemingly 
associated  with  muscular  weakness,  but  with  no  increase  of  the  reflex  activity. 
Prof  Binz  (  Virchow^s  Archiv,  Bd.  xlvi.  p.  130)  has  determined  that  bebeeria 
exerts  some  destructive  influence  over  infusorial  forms  of  life,  but  that  it  is 
in  this  respect  not  nearly  so  powerful  as  the  cinchona  alkaloids. 

Therapeutics. — Bebeeria  was  originally  proposed  by  Dr.  Maclagan  as  a 
substitute  for  quinia  in  malarial  diseases,  and  has  been  quite  extensively  tried. 
It  appears  to  possess  some  antiperiodic  powers ;  but  they  very  probably  are 
not  superior  to  those  of  the  more  powerful  simple  bitters,  and  are  certainly 
very  inferior  to  those  of  quinia,  so  that  bebeeria  is  at  present  very  seldom 
if  ever  used.  The  sulphate,  which  is  ofiicinal  in  the  British  but  not  in  the 
United  States  PharmacopoBia,  may  be  given  in  acidulated  solution  in  doses 
of  from  two  to  five  grains. 

BEEBEEIS-BAEBEERY.    U.S. 

Under  the  above  title  is  included  in  the  U.  S.  P.  secondary  list  the  bark  of 
the  root  of  Berberis  vulgaris,  a  native  of  Europe.  This  drug  contains  the 
alkaloid  berberina,  which,  although  not  itself  officinal,  is  found  in  so  many 
recognized  drugs  as  to  require  notice. 
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Berhenna  occurs  as  a  yellow  powder,  or  in  fine  yellow  needles  or  prisms,  of 
a  bitter  taste  and  neutral  reaction,  moderately  soluble  in  cold,  freely  in  hot, 
water,  freely  soluble  in  alcohol.  With  acids  it  forms  mostly  crystallizable, 
golden-yellow  salts. 

Its  eifects  upon  animals  have  been  studied  by  Falck  and  by  Guenste.  In 
dogs  it  produced,  when  given  in  very  large  doses,  restlessness,  convulsive 
tremblings,  thirst,  and  diarrhoea,  and  finally  partial  paralysis  of  the  hind  legs. 
From  seven  to  fifteen  grains  of  it  killed  rabbits  in  from  eight  to  forty  hours. 
The  symptoms  were  increased  frequency  of  respiration,  and  tremblings,  followed 
by  decrease  of  the  rate  of  breathing,  paresis,  paralysis  of  the  hind  legs,  great 
dyspnoea,  and  finally  convulsions.  In  man,  as  yet,  no  serious  symptoms  have 
been  recorded  as  produced  by  berberina.  Buchner  took  nearly  twenty  grains 
without  causing  anything  more  serious  than  a  loose  stool.  As  a  bitter  tonic 
it  has  been  used  by  various  physicians  in  doses  of  from  two  to  five  grains,  and 
its  action  in  this  dose  appears  to  be  that  of  a  simple  bitter.  It  may  be  given 
in  pill  form  or  dissolved  in  alcohol. 

OALUMBA-OOLUMBO.    U.S. 

The  root  of  Cocculus  palmatus,  a  climbing  vine  of  Mozambique.  It  occurs 
in  the  shops  in  transverse  disk-like  slices,  oval  or  circular  in  outline,  one  or 
two  inches  in  diameter,  of  a  spongy  texture,  having  a  yellowish  surface,  very 
bitter  taste,  and  slightly  aromatic  odor.  It  contains  a  great  deal  of  starch, 
besides  berberina,  and,  it  is  said,  in  lesser  amount,  Columbia^  a  bitter  neutral 
principle  crystallizing  in  rhomboid  prisms  or  needles. 

Therapeutics. — A  bitter,  slightly  aromatic  tonic,  useful  as  a  stomachic 
in  cases  in  which  a  simple  bitter  is  indicated.  It  is  not  used  in  substance.  Its 
preparations  are — an  m/u»Ufn  {In/usum  Calumhm — Jss  to  Oj,  U.  S.),  dose, 
one  to  two  fluidounces;  &  tincture  (^Tinctura  Calumhse — Jii  to  Oj,  U.S.), 
dose,  one  to  two  fluidrachms;  and  a  fluid  extract  {Extractum  Calambst 
Fluiduniy  U.  S.),  dose,  fifteen  minims  to  half  a  fluidrachm. 

EUPATOEIUM-BONESET.    U.  S. 

The  herbal  parts,  gathered  after  flowering,  of  the  indigenous  Eupatorium 
perfoliatimi,  a  tall,  coarse  composite,  recognizable  by  its  perfoliate  leaves, 
through  whose  centre  grow  the  stems  and  branches.  This  drug  given  iu  cold 
infusion  (Ji  to  Oj — dose,  fji-ii)  is  an  cflRcient  but  disagreeable  bitter  tonic. 
Its  chief  employment  is  as  a  sudorific.  The  hot  infusion  when  taken  freely 
(five  to  six  ounces),  the  patient  being  well  covered  in  bed,  produces  free 
sweating,  and  has  been  very  largely  used  in  "general  colds,"  mvscuhr  rheu- 
matism,  etc.,  for  this  purpose.  The  only  objection  to  the  remedy  is  its 
disagreeable  taste.  In  the  dose  of  a  pint  the  infusion  has  been  employed 
as  an  emetic. 

Chiretta,  U.  S.,  the  herb  and  root  of  a  plant  growing  in  the  northern 
part  of  India,  is  one  of  the  best  of  the  simple  bitters,  and  is  believed  by  some 
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to  exert  a  peculiar  influence  over  the  liver.  There  is  no  officinal  preparation 
of  it,  but  I  have  used  an  extract  in  doses  of  one  to  two  grains  with  very 
excellent  results.  Whenever  a  simple  bitter  is  indicated,  this  drug  may  be 
employed,  especially  if  a  cholagogue  action  is  desired. 

The  following  simple  bitters,  the  products  of  native  plants,  are  also  recog- 
nized by  the  United  States  Pharmacopceia,  and  are  occasionally  used : 

CoPTis,  or  Goldthread^  the  yellow,  fine,  thread-like  roots  of  the  Coptir 
trifolia,  an  elegant  bitter.  Sabbatia,  or  American  Cenfaury,  the  herb  of 
Sabbatia  angularis.  Frasera,  or  American  Columbo,  the  root  of  the  Frasera 
Walteri.  The  bark  of  the  Cornus  sericea,  or  Swamp  Dogtcoody  of  the 
CORNUS  CIRCINATA,  or  Round-leaved  Dogwood^  of  the  CoRNUS  FLORIDA, 
or  Dogwood^  and  of  the  Liriodendron  tulipifera,  or  American  Poplar^ 
are  all  included  in  the  materia  medica  list.  They  all  possess  feeble  tonio 
properties,  and  still  more  feeble,  largely  imaginary  antiperiodic  power. 

The  neutral  crystalline  principle  of  the  willow,  Salicin  (not  officinal),  is 
probably  a  simple  bitter,  although  antiperiodic  properties  have  been  attributed 
to  it.  Its  influence  upon  the  system  must  be  very  slight,  since  Kanke 
(Husemann,  I)ie  PJlanzenstoffe,  p.  9G3)  took  nearly  three  ounces  of  it  in 
as  many  days  without  the  induction  of  any  notable  symptom. 

PECULIAR  BITTERS. 

Tliese  are  bitter  vegetable  tonics  possessing  other  properties  besides  those 
of  the  sunple  bitter. 

PEUNUS  VIRGINIANA-WILD  OHEEEY  BAEK.    U.S. 

Wild  cherry  bark  is  the  product  of  the  Prunus  (Cerasus)  scrotina  or  wild 
cherry  tree,  not  of  Prunus  Virginiana  or  Choke  cherry,  whose  name  it  bears. 
It  occurs  in  pieces  of  various  sizes,  usually  without  epidermis.  The  color  is 
a  reddish  cinnamon ;  the  taste  slightly  astringent,  bitter,  and  peculiar,  re- 
sembling that  of  peach-leaves.  It  contains  tannic  acid,  bitter  extractive, 
amygdalin,  and  emulsin.  Amygdolin  is  a  nitrogenous,  crystallizable,  odorless 
glucoside,  of  a  slightly  bitter  taste.  It  is  soluble  in  water  and  alcohol,  but 
not  in  ether.  Em  nhin  is  an  albuminous  principle,  which  is  soluble  in  water, 
and,  like  other  forms  of  albumen,  is  coagulated  by  heat,  alcohol,  acids,  etc. 
When  amygdalin  in  watery  solution  is  brought  in  contact  with  emulsin,  it 
is  decomposed,  forming  prussic  and  formic  acids  and  a  colorless,  thin,  volatile 
oil,  which,  when  jmre,  has  a  peculiar  agreeable  odor  and  a  burning  taste. 
According  to  Liebig  and  Wi.hlor  {Ann.  Chcm.  Pharm.^  xxii.  1),  seventeen 
grains  of  amygdalin  yiel<i  one  of  hydrocyanic  acid :  therefore,  if  thirty-four 
grains  of  amygdalin  be  mix(?d  with  sixty-j<ix  grains  of  emulsion  of  sweet 
almonds,  a  two  per  cent,  solution  of  hy<lrocyanic  acid  will  be  formed. 

PiivsioLOOirAL  Action. — Amygdalin  administered  by  itself  is  nearly,  if 
not  quite,  without  effect  uikju  the  orgauism.     Widtmann  and  Dcnk  (Uuse- 
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mann,  Die  P/lanzenstoffe,  p.  688)  took  as  much  as  sixty  grains  of  it  without 
iDducing  any  effect,  and  their  results  have  been  confirmed  by  Reil  and  others. 
Lehmann,  it  is  true  {Ibid,),  found  that  at  times  fifteen  grains  of  it  by  the 
mouth  were  sufficient  to  cause  death  in  the  rabbit,  but  Kolliker  and  Mtillcr 
have  shown  that  this  was  owing  to  its  being  converted  into  prussic  acid  by 
the  emulsin  contained  in  the  green  herbage  in  the  stomach  of  the  rabbit. 

Therapeutics. — In  wild  cherry  bark  properly  administered  there  are  three 
active  ingredients, — ^tannic  acid,  bitter  extractive,  and  prussic  acid ;  and  to 
their  combined  action  the  general  effect  is  due.  As  the  tannic  acid  is  in 
small  quantity,  its  influence  is  not  marked ;  but  probably  some  of  the  repu- 
tation which  the  remedy  formerly  enjoyed  as  being  useful  in  the  night-sweats 
of  phthisis  was  due  to  it.  When  given  in  the  ordinary  dose,  I  have  never 
been  able  to  detect  any  sedative  effect  from  wild  cherry  bark ;  but  the  in- 
fusion administered  with  sufficient  freedom  certainly  ought  to  exert  such 
influence.  Prunus  Yirginiana  is  therefore  slightly  astringent,  sedative,  and, 
owing  to  its  bitter  extractive,  tonic.  It  is  frequently  useful  in  phthisis  when 
a  roborant  is  needed  and  at  the  same  time  a  calmative  action  on  the  nervous 
system  is  called  for.     It  may  be  used  in  hectic  fever  from  any  source. 

The  infusion  (^Infusiim  Fruni  Virginianx — Jss  to  Oj,  U.S.)  is  useful  as 
an  adjuvant  to  other  tonics,  especially  sulphuric  acid,  in  debility  with  a 
tendency  to  night-sweats  during  convalescence  from  acute  disease.  The  dose 
is  one  to  two  wineglassfuls.  On  account  of  its  pleasant  taste  and  traditional 
reputation,  the  syrup  {Syrupus  Pruni  Virginianse,  U.S.)  is  often  employed 
as  the  basis  of  cough-mixtures.  The  fluid  extract  (^Extract um  Pruni  Vir- 
ginianm  Fluidum,  U.S.)  may  be  given  in  doses  of  from  half  a  fluidrachm 
to  a  drachm. 

OIKOHOKA.    U.S. 

Under  the  general  term  of  Cinchona  the  United  States  Pharmaex)po}ia 
realizes  the  "  bark  of  all  the  species  of  the  genus  Cinchona  containing  at 
least  two  per  cent,  of  the  alkaloids  which  yield  crystallizable  salts."  Under 
the  name  of  Cinchona  Flava,  or  Yellow  Cinchona  (syn.  Caiisaya 
Bark),  the  same  standard  list  includes  the  bark  of  Cinchona  Caiisaya  ;  under 
the  name  of  Cinchona  pallida,  Pale  Cinchona,  that  of  Cinchona 
Gondaminea  and  C.  micrantha ;  under  the  title  of  Cinchona  rubra,  Hed 
Cinchona,  that  of  C.  succirubra. 

All  the  trees  yielding  quinia  and  its  congeneric  alkaloids  belong  to  the 
genus  Cinchona,  and  inhabit  the  slopes  of  the  Andes  Mountiiins  f^m  the 
northern  extremity  of  South  America  to  the  lower  portion  of  the  republic  of 
Bolivia,  at  an  altitude  of  from  five  to  ten  thousand  feet.  The  bark  is  col- 
lected by  persons  known  as  CascarilleroSj  and  is  exported  in  large  bundles  or 
bales,  usually  surrounded  with  raw  ox-hide.  To  these  packages  the  term 
$eroons  is  applied. 

The  Pale  Bark  occurs  in  quills  or  cylindrical  rolled  pieces,  with  a  grayish 
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or  brownisli  adherent  epidermis.  It  deriyes  its  name  from  the  light  fiiwn- 
tX)lor  of  its  powder. 

The  Ccdisaya  or  Royal  YeUow  Bark  comes  both  in  quills  and  flat  pieces. 
The  epidermis  is  absent,  or,  if  present,  is  loosely  attached.  The  powder  is 
of  a  decidedly  yellow  color,  sometimes  almost  orange.  The  fracture  is  short 
and  fibrous,  presenting  semi-transparent,  sharp  spiculse,  which  are  apt  to 
become  detached  and  penetrate  the  fingers. 

The  Cinchona  ruhra^  or  Red  Cinchona^  occurs  in  quills  and  flat  pieces. 
The  epidermis  is  generally  present,  and  is  often  very  warty.  The  color  of 
the  powder  is  a  faint  reddish-brown.  Beneath  the  epidermis  is  in  most  speci- 
mens a  distinct,  red,  resinous  layer,  which  is  very  apparent  in  crofis-section. 

Large  quantities  of  bark  under  the  name  of  Carthagena  Bark  find  their 
way  into  commerce  through  the  northern  ports  of  South  America.  For 
descriptions  of  these  the  reader  is  referred  to  works  on  Materia  Medica. 

Very  successful  attempts  are  being  made  to  cultivate  cinchona,  especially 
in  the  Himalaya  Mountains,  Java,  and  Jamaica,  where  many  millions  of  the 
trees  have  been  planted  and  are  thriving.  The  East  India  bark  is  already 
arriving  in  London  in  considerable  quantities,  and  in  a  few  years  the  supply 
from  this  source  will  doubtless  be  very  large. 

Chemical  Constitution. — The  principal  constituents  of  cinchona  are 
volatile  oils,  quinta,  quintdiay  cinchonia^  cinchonidia,  aricia^  tannic^  kiniCj 
and  kinovic  acids^  and  cinchona  red.  The  alkaloids  exist  in  combination 
with  the  acids.     Quinia  and  cinchonia  only  are  officinal. 

QUIKIA.    U.S. 

This  alkaloid  was  first  distinctly  separated  from  the  other  ingredients  of 
the  bark  by  PcUctier  and  Cavontou  in  1820.  When  quinia  is  precipitated 
by  an  alkali  from  a  solution  of  its  salt,  it  usually  falls  as  a  hydrate,  which 
may  be  cr}  stalline.  By  sufficient  heat  the  hydrate  is  melted  and  the  water 
is  driven  off.  On  cooling,  the  alkaloid,  now  free  from  water,  forms  a  w^hite, 
opaque,  crystalline  mass. 

QUINI.«   SULI^HAS—SULPHATE  OF  QUINIA.     U.  S. 

The  neutral,  officinal  sulphate  of  quinia  occurs  in  light  silky  crystals, 
soluble  in  seven  hundred  and  forty  parts  of  cold  or  in  thirty  of  boiling  water, 
readily  soluble  in  alcohol,  very  freely  so  in  acidulated  solutions,  insoluble  in 
ether.  The  aqueous  solution,  upon  the  addition  of  chlorine  and  afterwards  of 
ammonia,  assumes  a  green  color.  According  to  Dr.  G.  Kemer,  if  the  original 
solution  be  colorless  and  clear  and  in  a  clean  test-tube,  one-thirty-thousandth 
part  of  the  alkaloid  can  be  recognized  by  this  chlorine-ammonia  test.  When  to 
one  hundred  parts  of  the  salt,  dissolved  in  nineteen  hundred  and  twenty  parts 
of  cold  dilute  acetic  acid  (sp.  gr.  1.042),  are  added  successively  four  hundred 
and  eighty  parts  of  alcohol  (sp.  gr.  0.837)  and  sixty  parts  of  a  saturated  alco- 
holic solution  of  iodine,  crystals  of  llerapathUe  separate,  in  the  form  of  right- 
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tngled  quadrate  rhombic  leayes,  which  when  seen  by  transmitted  light  are 
olive-green,  but  in  reflected  light  are  bright  metallic  green,  resembling  the 
elytra  of  Spanish  flies.  When  heated,  the  sulphate  of  quinia  becomes  phos- 
phorescent, emitting  a  pale-green  light  at  155°  to  160°  C,  and  at  a  higher 
temperature  melts  with  the  development  of  purplish  vapors.  When  the 
neutral  sulphate  of  quinia  is  dissolved  in  water  acidulated  with  sulphuric 
acid,  it  is  converted  into  the  soluble  bisulphate,  which  may  be  obtained  in 
orthorhombic  prisms  by  evaporation. 

Physiological  Action. — Quinine  or  its  salts  in  powder  or  solution  are, 
when  applied  upon  a  part  denuded  of  its  epidermis,  very  active  irritants. 
Upon  the  skin  they  have  little  or  no  influence,  but  upon  the  mucous  mem- 
branes they  exert  a  very  perceptible  stimulant  or  irritant  action. 

A.  Eulenburg  found  that  when  quinia  was  brought  into  contact  with  a 
nerve  it  did  not  cause  contraction  in  the  tributary  muscles,  but  when  placed 
upon  the  muscles  themselves  it  induced  immediate  violent  action.  He  there- 
fore concludes  that  it  is  not  a  nerve-irritant,  but  is  a  muscle-irritant.  When 
it  is  administered  to  dogs  in  sufficient  quantity,  it  produces  restlessness,  fol- 
lowed by  muscular  tremblings,  which  have  been  compared  to  those  of  paralysis 
agitans,  loss  of  power  deepening  into  more  or  less  complete  paralysis,  great 
dyspnoea,  and  cerebral  symptoms,  such  as  blindness,  stupor,  or  violent  de- 
lirium, dilated  pupils,  coma,  and  convulsions.  When  the  drug  is  introduced 
by  the  stomach,  vomiting  generally  occurs,  and  at  times  diarrhoea  also.* 

The  first  symptoms  of  cinchonism,  as  produced  by  small  therapeutic  doses 
(ten  grains)  in  man,  are  usually  ringing  in  the  ears,  slight  fullness  in  the 
head,  and  perhaps  some  deafness.  With  the  use  of  larger  doses  these  symp- 
toms are  intensified :  the  deafness  is  very  marked,  disturbed  visionf  may 
exist,  and  the  flushed  face,  with  the  sense  of  distention  in  the  head,  may 
point  towards  a  cerebral  congestion,  which  is  in  some  cases  relieved  by  spon- 
taneous epistaxis.  In  decided  cinchonism,  giddiness  and  staggering  in  walk- 
ing are  very  common.  After  toxic  doses,  severe  headache,  delirium,  stupor, 
complete  deafness  and  blindness,  dilated  pupils,  embarrassment  of  respiration, 
great  weakness,  convulsions,  paralysis,  and  finally  collapse,  may  result. 

The  minimum  fatal  dose  of  quinine  is  not  known,  but  it  must  be  large,  and 
probably  varies  very  much.  Dr.  Clapton  details  (Medical  Times  and  Gazette^ 
April,  1864)  a  case  in  which  a  soldier  took  at  one  dose  an  ounce  of  the 
sulphate,  stirred  up  in  some  water,  without  the  induction  of  any  more  serious 
symptoms  than  a  mild  stupor ;  a  similar  case  is  mentioned  by  Dr.  Lente,  on 
the  authority  of  Dr.  Woodhull ;  and  a  third  is  recorded  by  Taussig  (Stille's 
TTierapeiUics,  vol.  i.  p.  507).     I  cannot  help  suspecting  that  in  these  cases 

•See  M.  F.  Melier,  M^mniret  de  VAendhme,  t.  xii.  p.  722,  184.1;  Win.  0.  Baldwin, 
Amti'icnn  Journnl  of  the  Medical  Sctencee,  April,  1847;  P.  Briquet,  Troiti  thirnpentique 
de  Qninquiuaf  Paris,  1855. 

1 1  have  £>cen  comploto  temporary  amaurosis  produced  in  a  lady  by  twelve  grains  of 
quiniDo. 
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much  of  the  drug  passed  through  the  intestines  without  absorption.     In  the 
famous  case  of  Bazire  five  ounces  taken  in  the  course  of  ten  days  caused 
death.     Yon  Graefe  asserts  that  he  has  seen  two  cases  of  amaurosis  caused 
by  quinia ;  the  sufferer  in  one  instance  taking  half-drachm  doses  until  eix  - 
drachnis  were  ingested,  in  the  other  case  an  ounce  altogether  of  the  drug. 

A  close  physiological  study  of  quinia  can  best  be  made  by  investigating 
its  effects  upon  the  different  systems  of  organs  sericUim;  and  this  shall  now 
be  done. 

Cerebrum. — According  to  the  experiments  of  Briquet,  a  solution  of  sulphate 
of  quinia  injected  into  the  carotid  will  in  some  cases  produce  meningitis.  In 
doing  this,  it  is  evident,  the  salt  acts  rather  as  an  irritant  to  the  membranes 
of  the  brain  than  as  a  nervous  stimulant:  indeed,  experimental  evidence 
proving  that  quinia  is  a  cerebral  stimulant  seems  to  me  to  be  wanting.  The 
chief  proof  that  the  alkaloid  does  act  as  a  stimulant  lies  in  the  fact  that  per- 
sons who  have  been  taking  it  regularly  for  some  time  will  occasionally,  upon 
the  sudden  withdrawal  of  their  daily  dose,  manifestly  bo  less  active  without 
than  with  it.  Briquet  may  be  right  in  his  belief  that  in  small  doses  it  acts 
as  a  nervous  stimulant,  but  the  proof  of  his  correctness  at  present  is  clinical 
rather  than  experimental.  In  sufficiently  large  doses  quinia  without  doubt 
abolishes  the  functions  of  the  cerebrum.  Recently  Dr.  J.  Jakoubowich 
(Mugnan,  Revue  des  Sciences  Midicale*^  1873)  has  called  attention  to  the  &ct 
that  when  given  to  young  pups  in  doses  of  from  five  to  fifteen  grains,  quinia 
produces  violent  but  short  epileptiform  convulsions  followed  by  sleep,  either 
comatose  or  delirious. 

Spinal  Centres  and  Nerves. — The  action  of  the  alkaloid  upon  the  spinal 
centres  and  nerves  is  still  involved  in  doubt.  According  to  the  experiments 
of  A.  Eulenburg  (RcicherCs  Archivfiir  Anatomic^  1865),  the  drug  in  poison- 
ous doses  abolishes  all  reflex  actions  before  voluntjuy  motion,  since  poisoned 
frogs,  in  which  no  movement  could  be  excited  by  mechanical  or  chemical 
irritations  of  the  skin,  would  immediately  turn  into  their  normal  position 
when  laid  on  the  back.  That  these  movements  were  voluntary  was  shown 
by  the  fact  that  section  of  the  cord  high  up  prevented  them.  This  lowering 
of  reflex  activity  was  never  preceded,  as  had  been  previously  affirmed  by 
Schlockow,  by  increased  reflex  activity.  On  the  other  hand,  in  the  moro 
recent  experiments  of  H.  Hcubach  ( CentralLlatt  fur  Med,  Wtssenschaften. 
1874,  p.  674),  the  stage  of  reflex  activity  was  plainly  apparent,  especially  afler 
sraall  doses :  perhaps  the  different  result  depended  upon  the  use  of  enormous 
doses  by  Eulenburg.  According  to  the  experiments  of  Dr.  T.  A.  Chaperon 
(Pfiigers  Archiv  fur  Pht/siofogie,  18G9,  p.  295),  the  lessening  of  reflex 
action  is  due  not  to  a  direct  influence  of  the  quinia  upon  the  cord,  but  to 
a  stimulation  of  the  inhibitory  reflex  centres  which  Setschenow  has  proven 
to  exist  in  the  cerebrum  of  the  frog.  Thus,  when  the  reflex  activity  in  a 
frotr  poisoned  with  quinia  had  almost  disappcjired,  section  of  the  cord  was 
instantly  followed  by  the  return  of  the  normal  activity  in  the  parts  below  the 
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point  of  division  ;  again,  if  the  cord  were  divided  before  the  administration 
of  quinia,  no  depression  of  the  reflex  activity  below  the  point  of  section 
occarred.  Heubach,  however,  in  repeating  the  experiments  of  Chaperon, 
obtained  a  precisely  opposite  result,  so  that  at  present  no  conclusion  can  be 
reached.  According  to  the  observer  just  mentioned,  the  cause  of  death  in 
animals  poisoned  by  quinine  is  a  paralytic  arrest  of  respiration.  According 
to  Chaperon,  quinia  exerts  but  little  influence  upon  the  nerve-trunks. 

Abdominal  Organs, — Upon  the  stomach  and  intestines  quinia  acts  very 
much  as  a  simple  bitter.  In  moderate  doses  it  stimulates  digestion  and  in- 
creases the  appetite ;  in  large  doses  it  not  unfrequently  causes  nausea  and 
vomiting.  When  there  is  any  morbid  irritability  of  the  mucous  membrane 
of  the  stomach  or  bowels,  its  irritant  action  is  often  very  marked,  and  its 
continued  use  in  large  doses  has  been  known  to  cause  gastritis. 

Many  years  since,  M.  Piorry  asserted  that  a  large  dose  of  quinia  would 
produce  a  distinct  immediate  lessening  of  the  size  of  the  spleen  in  cases  of 
intermittent ;  but  the  testimony  of  very  numerous  observers  to  the  contrary 
is  so  concurrent  as  to  render  the  truth  of  his  observation  highly  improbable. 
Several  observers'*'  have  stated  that  the  exposed  spleen  of  an  animal  can  be 
seen  to  contract  when  sulphate  of  quinia  is  injected  into  the  stomach,  veins, 
or  cellular  tissue ;  but  other  investigators^  have  failed  in  their  attempts  to 
produce  this  asserted  contraction.  The  experiment  necessitates  such  abnor- 
mal exposure  of  the  organ  that  only  a  very  pronounced  and  very  constant 
diminution  could  establish  the  assertion  that  quinia  produces  contraction  of 
the  spleen,  and  our  present  knowledge  indicates  that  the  alkaloid  h.os  no  im- 
mediate perceptible  influence  on  the  size  of  the  organ. 

Organg  of  Circulation  and.  Blood. — The  action  of  quinia  upon  the  circu- 
lation has  been  studied  most  closely  by  Briquet,  who  found  that  large  doses 
of  the  alkaloid  injected  into  the  stomach,  cellular  tissue,  or  veins  of  dogs 
produced  decided  lowering  of  the  arterial  pressure.  He  also  found  that  when 
a  sufficient  amount  was  thrown  into  the  jugular  vein  the  heart  was  almost 
instantly  arrested  in  its  beating,  and,  on  examination,  was  found  to  be  re- 
laxed, destitute  of  contractility,  and  with  its  lefl  side  full  of  scarlet  blood. 
He  also  discovered  that  if  the  quinia  was  thrown  into  the  exposed  heart  in 
such  a  way  as  to  be  carried  into  the  coronary  arteries,  similar  phenomena 
were  induced  even  more  rapidly.  These  experiments  made  upon  the  dog 
have  been  confirmed  upon  the  frog  by  Schlockow  (Z>c  Chini  sul/urici  Vi 
phtfiiologica  nonnuUa  Experimental  Vratisl.,  1860),  and  by  A.  Eulenburg 
{Reichert'$  Archiv/Ur  Anatomie,  1865).  The  first  of  these  observers  found 
that  afler  section  of  the  vagi  quinine  induces  slowing  and  enfeeblement  of 

•M.  Piorry,  Archives  Otnirnlf  de  MfdeexnCy  1847;  M.  Pagda,  Oanettt  Medicate,  1846; 
■Jio  Dr.  Kttohenmeitter,  Archiv  fUr  PhyniuL  Heiikunde,  Bd.  z.;  M.  Hosier,  Patho'otfie 
dtr  Jt€ukaemie,  Berlin,  1872,  p.  451. 

fMagendie  {Qax,  Mid.,  1847),  and  especially  L.  T.  Boohefontaine,  Recherchet  experi- 
ment, d  la  CvntractilxU  c/«  la  Sate,  Paris,  1873. 


62  SrSTEMIC  REMEDIES. 

the  hearths  action ;  and  Eulenburg  not  only  confirmed  this,  but  proved  that 
if  the  frog's  heart  be  immersed  in  a  solution  of  quinine  its  contractions  be- 
come at  once  slow  and  irregular,  and  soon  cease  altogether.  Many  observers 
agree  in  asserting  that  in  very  large  doses  (thirty  to  ninety  grains)  quinia 
produces  in  man  lowering  of  the  frequency  and  force  of  the  pulse.  The  rate 
of  pulsation  has  been  recorded  as  falling  to  below  forty  per  minute,  and  after 
poisonous  doses  the  pulse  has  been  imperceptible  at  the  wrist  When  the 
pulse  becomes  very  feeble  it  may  become  very  rapid ;  but  of  course  this  in- 
creased rapidity  is  indicative  not  of  cardiac  strength,  but  of  cardiac  weakness. 
The  proof  is  evidently  sufficient  to  show  that  in  large  doses  quinia  acts  as  a 
sedative  to  the  circulation  by  influencing  directly  the  heart,  and  probably 
also  in  other  ways.* 

I  have  never,  however,  been  able  to  perceive  any  such  action  in  man  after 
ordinary  therapeutic  doses  (throe  to  five  grains),  and  have  met  with  no  experi- 
mental on  animals  indicative  of  its  occurrence.  I  believe,  therefore,  that  in 
tonic  doses  quinia  produces  no  perceptible  sedation  of  the  circulation. 

According  to  Bonom  and  Arvedi,  to  Magendie,  to  Monneret,  to  Melier,  and 
to  Baldwin,  in  animals  killed  with  quinia  the  blood  is  found  to  be  dark,  de- 
fibrinated,  fluid,  and  incapable  of  forming  a  clot.  Briquet,  however,  denies 
that  this  alteration  of  the  blood  is  constant  or  even  common  in  quinia-poison- 
ing,  as  he  found  it  in  only  four  out  of  twenty-three  dogs  so  sacrificed ;  and  he 
believes  that  it  is  merely  an  accident  dependent  upon  the  method  of  death. 
In  a  series  of  analyses,  apparently  carefully  made,  he  found  that  the  continued 
use  of  quinine  augments  the  proportion  of  fibrin,  but  lowers  that  of  the  red 
corpuscles. 

In  1867f  Prof.  Binz  announced  the  fact  that  quinia  added  to  human  blood 
in  the  proportion  of  one  part  to  four  thousand  immediately  checks  and  in  a 
short  time  arrests  the  amoeboid  movement£i  of  the  white  blood-cells.  Confirma- 
tion of  this  has  been  furnished  by  Spharrenbroich  (Z>a»  Chmin  al$  Anttpkio- 
gisticum,  Inaug.  Dissert.,  Bonn,  1867),  by  Kemer  (quoted  in  London  PrcLcti- 
(lonevy  vol.  vii.  p.  321),  and  by  Geltowsky  (^London  Practitioner ^  vol.  vii.). 
The  minimum  effective  strength  of  the  solution  has  been  found  to  vary  in 
different  species  of  animals,  and  even  in  different  individuals  of  the  same 
species. 

It  is  a  matter  of  great  interest  to  determine  whether  quinia  acta  in  the 
living  organism  as  on  the  stage  of  the  microscope ;  and,  to  settle  this  point, 
Prof.  Binz  (  Virchouo's  Archiv,  Bd.  xlvi.,  1869,  p.  138)  has  experimented 
according  to  the  method  of  Cohnheim.     He  found  that  when  the  mesentery 


*  Some  studies  hare  been  mode  upon  the  action  of  the  drug  on  the  capillaries  of  the 
brain,  but  the  eridence  is  as  yet  contradictory  and  insufficient.  Consult  Psychological 
and  Medico- Legal  Journal,  1875,  p.  33. 

t  Archiv  /Ur  Mikrotrop,  Anatomic,  iii.,  1867.  Consult,  also,  E.rperimentelle  Unter' 
ntchungcn  Jlber  dot  Wesen  der  Chinintoirhtngf  BwVin,  ISQS ;  Virchow'»  ArcAir,  Bd.  xlvi.| 
1869,  p.  137  J  Berlin,  Kliniscke  Wochentchrift,  Nov.  1871. 
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iif  cururised  &oga  to  which  quiuia  had  been  ^vea  was  exposed  upon  ihe 
e'.a^-  of  (,ho  microseopc,  no  accumalatioD  of  white  blood-eells  in  the  small 
VtiKi'ls,  ur  passage  of  them  out  into  the  dssues,  occurred  upon  initution;  or, 
if  atinT  a  time  these  phenomena  commenced,  the;  were  at  once  checked  bj  a 
miiidi  hypodermic  injection  of  the  alkaloid.  When  the  inflammatory  proct;sa 
hiid  already  commenced  in  a  "  Cohnheim  frog,"  an  injection  of  quiuia  would 
cauju  the  wandering  out  of  the  corpuscles  to  cease,  and  would  bring  about  a 
gradual  clearing  of  the  white  cells  from  the  choked-up  Teesels.  Prof.  Bins 
fiuther  took  two  yonng  oate.  and,  tdiei  poiaoning  oue  of  them  with  quinia, 
examined  their  blood.  In  the  blood  of  the  unpnisoucd  animal  the  white  cells 
were  far  more  abundant  than  in  that  of  the  poisoned  caL  From  these  facts 
Prof,  Bini  deduces  the  conclusion  that  quinia  acts  deetructively  in  the  system 
upon  the  white  blood-corpnscles,  in  the  same  way  aa  when  they  are  out  of  the 
body.  Dr.  Geo.  R.  Cutter  (^Ptycholofftcal  and  Medico- Legal  Journal^  Feb, 
1875)  baa  esperimeotally  confirmed  the  eflect  of  quinia  in  preventing  the 
extrusion  of  white  blood-cells  in  the  frog's  mesenteiy,  and  A.  Martin  (^Da» 
Clfiii'n-  uh  Aniipldogiuieum,  Inang.  Dissert.,  Oieaeen,  1SG3)*  has  not  only 
done  tliis,  but  has  also  found  that  the  action  of  the  drug  is  apparent  in  the 
centjc  of  parenchymatous  organs,  such  as  the  liver. 

Oh  the  other  hand,  Schwalbef  could  detect  no  difference  in  the  bluud  of  a 
ctt  before  and  after  poisoning  by  quinia ;  and  the  esperinieiits  of  Oeltowsky 
ifoc.  cit.)  upoB  frogs  and  guinea-pigs  have  yielded  similar  results:  in  all  cases 
fatal  poisoning  by  the  alkaloid  the  movements  of  the  corpuscles  were 
land  to  be  very  active. 

These  results  are  in  opposition  not  so  much  to  the  experiments  as  to  the 
deductions  of  Prof  Bini, — deductions  which  seem  to  mc  scarcely  warmnted 
by  his  onrn  investigations.     The  experiments  which  he  performed  in  the 

ihnheim  method  at  must  prove  only  that  poisonous  doses  of  quinia  pre- 

it  or  nrrest  inflammation.     The  local  accumulation  and  the  out-wandering 

the  blood-corpusclee  ore  the  result  of  a  local  inflammation  or  irritation, 
if  the  quinia  should  in  any  way  check  this  it  would  of  course  put  an 
to  the  ])henoincna  mentioned.  Again,  quinia  might,  in  the  case  of  the 
have  lessened  the  proportion  of  blood-wlls  by  chc'cking  iheJr  formation. 

ireovcr,  the  experiment  was  performed  under  the  influence  of  a  very  strong 
linant  idea,  and  therefore,  without  confirmation,  can  hardly  be  accepted  it 

iclusive. 

The  exact  nature  of  the  action  of  the  alkaloid  upon  the  whilo  blnod-cor- 
;les  in  the  body  must,  therefore,  be  considered  undelcnnined,  even  wlien 
itBOHOUs  doses  are  used ;  when  therapeutic  doses  are  employed,  ihe  doubt  is 

oouree  still  stronger. 

It  would  seem  that  quinia  acts  also  upon  other  portions  of  the  blood  than 
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the  white  corpuscles.  Manassein  (  Ueber  die  Dimermonen  der  rothen  BhU 
korpercheti  unier  verschiedenen  Verhiilfnusen^  Berlin,  1872)  has  found  that 
in  fever  occurring  in  the  lower  animals  the  red  corpuscles  are  diminished  in 
size.  If  in  this  condition  a  decided  dose  of  an  antipyretic,  such  as  quinia 
or  alcohol,  be  given,  and  the  temperature  falls,  the  globules  resume  their 
normal  size.  That  the  change  is  due  to  the  fall  of  the  temperature  rather 
than  to  a  direct,  action  of  the  drug  is,  I  think,  demonstrated  by  the  fiict  of 
its  occurrence  whenever  the  fever-heat  is  lowered  by  the  application  of  ex- 
ternal cold.  The  experiments  of  Manasscin ,  therefore,  do  not  prove  that  quinia 
exerts  any  direct  action  on  the  red  corpuscles.  The  investigations  of  Bini 
(^Archiv  fur  ExperimtnteUt  Pathologie  und  Pharmakologie^  Bd.  i.,  erstes 
Hcfl,  1873),  however,  appear  to  show  that  the  alkaloid  lessens  the  osohizing 
power  of  the  blood ;  for  he  found  that  in  young  cats,  to  which  he  had  given 
a  very  large  but  not  fatal  dose  of  quinia,  the  freshly-drawn  blood  affected  the 
tincture  of  guaiac  much  less  than  it  normally  should. 

When  blood  is  drawn  from  the  body  and  allowed  to  stand,  acid  is  developed 
in  it.  Zunst  {Beitrage  zur  Phygiohgie  de$  Blutes,  Inaug.  Dissert.,  Bonn,  1868), 
who  has  studied  this  subject  most  closely,  divides  the  investigation  into — study 
of  the  production  of  acid  in  the  time  from  the  escape  of  the  blood  from  the 
vein  to  its  coagulation,  and  study  of  the  slow  changes  which  increase  its  acidity 
when  coagulated  until  putrefaction  has  fairly  set  in.  Prof.  Binz  believes 
that  this  development  of  acid  is  due  to  oxidation,  and  by  an  elaborate  series 
of  experiments  has  determined  that  quinia  (also  sulphate  of  bebeeria  and 
picrate  of  sodium  in  almost  as  great  degree)  inhibits  these  changes  very 
greatly  in  both  their  varieties.  These  experiments  are  in  accord  with  the 
previous  ones  of  A.  Schulte  (  Centralhlatt  fUr  die  Medictn.  Wu^enschafien. 
Nov.  1871);  the  facts  may,  therefore,  be  considered  proven. 

If  ozonized  oil  of  turpentine  be  dropped  into  an  alcoholic  solution  of  guaiac 
resin,  no  alteration  of  color  occurs ;  but  if  a  drop  of  blood  be  added,  the  blue 
appears  at  once :  t.c,  the  blood  acts  as  a  carrier  of  ozone  from  the  turpentine 
to  the  resin.  Prof.  Binz  has  found  that  quinia,  even  in  so  small  an  amount 
as  one  part  in  twenty  thousand,  has  a  perceptible  influence  in  preventing  this. 
Similarly,  when  into  a  dilute  watery  solution  of  the  sulphate  of  indigo  car- 
bonate of  sodium  is  thrown  until  the  reaction  is  decidedly  alkaline,  and  a  little 
blood,  and  subsequently  ten  drops  of  ozonized  turpentine,  are  added,  a  green 
color  begins  at  once  to  develop,  and  in  a  little  while  passes  into  the  clear 
yellow  of  isatin.  In  this  case  also  the  blood  acts  as  a  carrier  of  ozone,  and  Binz 
and  his  pupil  Ransoni?  (  Ueher  dmge  Beztehungen  des  Chimn  zum  Blnf^  Inaug. 
Dissert.,  Bonn,  1871)  have  found  that  quinia  also  inhibits  this  action,  one  part 
of  it  added  to  a  thousand  of  the  mixture  delaying  the  change  of  color  for  an 
hour.  In  these  experiments  Binz  used  a  large  number  of  different  salts  of 
quinia,  and  found  that  they  acted  identically.  That  the  action  of  the  alkaloid 
was  on  the  blood,  not  on  the  indigo  and  guaiac  solutions,  was  shown  by  the 
fact  that  when  similar  solutions  without  the  blood  were  shaken  in  the  air  and 
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absorbed  ozone,  tbe  characteristic  coloratioas  of  its  action  were  produced  just 
as  readily  when  quinia  was  absent  as  when  it  was  present.  Binz  also  proved 
that  the  red  corpuscles  were  the  portions  of  the  blood  affected.  On  adding 
crystallized  hsemoglobin  from  horses*  blood  to  the  guaiac  solution  he  found 
that  it  acted  as  an  ozone-bearer  between  the  turpentine  and  the  guaiac,  and 
further  demonstrated  that  quinia  had  the  power  of  preventing  this  action. 

As  it  is  established  that  quinia  exerts  a  decided  antipyretic  action  (see 
p.  71)  in  ordinary  fever,  it  is  an  exceedingly  plausible  theory  that  the  low- 
ering of  temperature  is  due  to  a  checking  of  the  ozonizing  power  of  the 
blood.  To  attribute,  however,  the  general  medical  virtues  of  quinia  to  an 
action  on  the  white  corpuscles  seems  to  me  unreasonable ;  for  from  the  ex- 
periments of  Prof.  Binz  himself  upon  the  lower  organisms  it  would  appear 
that  quinia  acts  upon  all  animal  germinal  matter ;  and  it  is  probable  that  the 
protoplasm  of  the  nervous  system,  being  more  specialized  than  that  of  the 
white  corpuscles,  would  be  more  susceptible  of  the  influence  of  the  alkaloid. 
Further,  according  to  the  experiments  of  Binz,  both  conia  and  camphor  act 
more  forcibly  upon  the  white  corpuscles  out  of  the  body  than  does  quinia. 
Yet  their  influence  upon  the  organism  is  entirely  unlike  that  of  quinia.  1 
think  these  facts  are  sufficient  to  show  that  any  theory  as  to  the  action  of 
the  drug  built  upon  the  prime  fact  discovered  by  Binz  would  be  at  present 
premature. 

Antiseptic  Action. — As  long  ago  as  17G5,  Dr.  Pringle  (^Observations  on 
Diseases  of  the  Army^  London,  1765)  called  attention  to  the  fact  that  cinchona 
bark,  in  decoction  or  powder,  has  the  power  of  preventing  for  a  time  putre- 
faction in  flesh ;  and  more  recently  the  subject  has  been  studied  by  Mayer,  by 
Pavisi,  by  Hallier  {Das  Cholera- Cmitagium^  Leipsic,  1867),  by  Herbst,  by 
Polli,  and  especially  by  Binz  (  Virchow^s  Archiv,  Bd.  xlvi.,  1869,  p.  68;  and 
Untersuchvngen  iiber  das  Wesen  der  Chininwirkung^  p.  20),  to  whose  elabo- 
rate articles  I  must  refer  my  readers  for  details  and  references.  The  experi- 
ments of  these  authorities  have  demonstrated  that  quinia  in  the  proportion  of 
one  part  to  three  hundred  will  preserve  for  a  long  time  flesh,  meal,  milk,  butter, 
urine,  albumen,  etc.,  and  will  check  very  markedly  the  alcoholic  fermentation 
in  honey  or  in  syrup.  Prof.  Binz  has  demonstrated  that  this  antiseptic  action 
is  due  to  a  poisonous  influence  exerted  by  the  quinia  upon  the  fungi  which 
are  the  immediate  cause  of  the  changes.  According  to  his  experiments,  the 
larger  infusoria,  such  as  Paramccia  and  Colpoda,  are  killed  by  a  solution  of 
quinia  of  the  strength  of  one  in  eight  hundred  immediately,  of  one  in  one 
thousand  afler  some  minutes,  of  one  in  twenty  thousand  after  some  hours. 
Upon  the  ordinary  mould  Penicillium,  upon  Vibrios  and  Bacteria,  as  well  as 
upon  the  higher  infusoria,  quinia  acts  with  a  similar  fatality.  In  the  case  of 
the  Vibrios  and  Bacteria  a  decidedly  stronger  solution  than  the  one  mentioned 
is  required  to  quiet  movement.  Bochefontaine  {Archives  de  Physiologic^ 
July,  1873)  found  that  a  solution  of  one  per  cent,  was  needed  for  a  vigorous 
rapid  action,  and  that  some  active  granules  could  even  be  found  in  it  afler 
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three  days.  According  to  Binz,  the  singularity  of  the  influence  of  quinia  is 
shown  by  the  fact  that  a  solution  of  salicin,  in  the  proportion  of  one  part 
to  forty,  docs  not  kill  Paramecia  and  Colpoda.  Indeed,  these  infusoria  were 
not  even  affected  by  this  strong  solution  of  salicin,  and  they  endured  a  solu- 
tion of  morphia  of  one  part  to  one  hundred  and  twenty  for  an  hour,  and  a 
five  per  cent,  solution  of  strychnia  for  some  minutes.  Although  fun^  will 
appear  aflcr  a  time  in  ordinary  solution  of  the  sulphate  of  quinia,  I  think  it 
must  be  considered  well  established  that  this  and  other  salts  of  the  alkaloid 
are  extremely  poisonous  to  the  ^ngi  of  putrefaction  and  of  other  ordinary 
fermentations. 

Utenis. — In  1871,  Dr.  Monteverdi  announced  (^Annales  et  Bulletin  de  la 
SocUti  de  Medecine  de  Gand,  May,  1871)  that  quinia  is  a  uterine  stimulant, 
causing  at  times  in  the  gravid  womb  contractions  sufficiently  violent  to  induce 
abortion,  and,  when  given  during  labor,  intensifying  greatly  the  uterine 
pains,  and  af\er  labor  causing  rapid  expulsion  of  the  placenta  and  arresting 
uterine  hemorrhage;  affirmhig,  further,  that  in  amcnorrhoea  or  in  menor- 
rhagia  from  uterine  inertia  its  action  is  no  less  marked.  Although  this  has 
been  received  as  new  the  world  over,  so  long  ago  as  1855  Dr.  John  S.  Wilson 
(^Southern  Medical  and  SurgicalJonmal^  p.  341,  1855)  called  attention  to 
the  uterine  action  of  quinine,  and  in  1860  reasserted  his  belief  {SovtJiem 
Journal  of  Medicine,  Sept.  1860),  which  in  the  mean  while  had  been  con- 
firmed by  Dr.  J.  H.  Rich  in  the  Charleston  Medical  Journal  and  Review; 
and  in  1858  Dr.  Jos.  J.  West  (^Savannah  Journal  of  Medicine,  vol.  i.  p.  19) 
wrote,  "  Many  regard  the  use  of  quinine  as  dangerous  and  even  criminal  in 
any  diseases  in  pregnant  women.  The  belief  of  these  persons  is  that  this 
substance  exercises  a  direct  influence  upon  the  uterus,  cavging  potcerful  con- 
tracti(/ns  and  expulsion  of  the  foetus.  And  to  support  this  notion  they  are 
ready  to  bring  forward  innumerable  instances  of  abortion  after  its  use, — of 
cases  of  sudden  suppression  relieved  by  a  prompt  use  of  the  same  remedy." 
He  then  goes  on  to  say  that  these  abortions,  etc.,  were  due  to  the  intermittent 
fever  and  not  to  the  drug.  Surely  this  is  enough  to  show  that  the  oxytocic 
action  of  quinia  was  believed  in  many  years  ago  by  numbers  of  our  Southern 
practitioners.  The  question  now  is  whether  the  drug  has  any  such  action. 
It  is  evident  that  the  answer  to  this  should  be  made  out  in  three  different  ways* 
First,  Is  there  any  evidence  of  quinia  producing  abortion  in  healthy  women  or 
in  females  of  other  animals?  Second,  How  strong  is  the  evidence  of  its  pro- 
ducing abortion  in  women  suffering  from  ague  ?  Third,  What  is  the  evidence 
in  regard  to  the  action  of  quinia  during  labor  ? 

In  regard  to  the  first  of  these  sub-questions,  the  only  affirmative  evidence 
I  have  met  with  is  in  the  experiments  of  M.  Rancillia  (Z/'  Union  Midicale, 
1873),  who  saw  abortion  in  two  bitches  follow  the  administration  of  from  six 
to  nine  grains  of  quinia:  as  the  pups  in  one  case  were  already  dead  before  the 
administration  of  the  drug,  it  would  seem  that  this  investigation  was  not  on 
such  a  scale  as  to  be  at  all  conclusive.    Moreover,  I  have  given  quinia  to  two 
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pregnant  cats,  in  one  case  in  sufficient  quantity  to  cause  death,  without  dis- 
turbing the  products  of  conception.  On  the  other  hand,  I  have  met  with 
DO  evidence  that  quinia  is  capable  of  inducing  abortion  in  healthy  pregnant 
"women.  Dr.  Sayre's  case  (Amencan  Practitioner,  1871,  p.  260)  is  certainly 
no  proof  whatever  that  quinia  will  originate  labor,  as  labor  had  commenced 
under  the  influence  of  the  hot  and  cold  douche  and  other  measures  employed 
be/ore  the  quinine  was  given.  Prof.  Chiara,  of  Milan,  has  furnished  (Z/'  Union 
Midicale,  Nov.  20,  1873)  very  strong  evidence  that  quinia  is  incapable  of 
originating  uterine  contractions  in  healthy  pregnant  women.  In  his  public 
sorioe,  two  doses  of  a  gramme  (15.34  grains)  each  were  given  without  effect 
daily  for  two  successive  days  to  eight  women  all  in  the  eighth  month  of  preg- 
nancy. It  being  necessary  to  cause  abortion,  one  gramme  was  given  daily  to 
one  woman  for  seven  days,  to  another  for  three  days,  without  in  either  in- 
stance any  effect,  so  that  the  labor  had  to  be  brought  on  in  the  usual  manner. 
On  the  whole,  I  believe  that  the  first  question  must  at  present  be  answered  in 
the  n^ative. 

In  answer  to  the  second  sub-question,  some  evidence  has  already  been 
adduced  to  show  that  abortion  may  be  so  caused.  To  it  may  be  added  the 
assertion  of  Dr.  Walraven  (^Boston  Medical  and  SurgicalJournal,  1873)  that 
he  has  frequently  seen  the  exhibition  of  quinia  followed  by  abortion,  the 
record  of  two  cases  of  such  character  by  Dr.  Burt  {Medical  and  Surgical 
Reporter,  1870),  and  no  doubt  the  affirmations  of  others  which  I  have  not 
seen.  Opposed  to  this,  however,  is  the  overwhelming  fact  that  the  great  body 
of  the  profession  have  for  centuries  been  giving  quinia  in  one  form  or 
other  to  pregnant  women  indiscriminately,  and  if  abortion  had  been  produced 
it  must  have  been  noted  long  ago.  Further  direct  testimony  is  not  wanting. 
Malaria  often  induces  abortion,  and  Dr.  Erwin  (*S'/.  Louis  Medical  and  Sur- 
gical Journal,  March,  1872),  Dr.  Jas.  C.  Harris  {American  Practitioner, 
April,  1872),  and  Dr.  A.  Russwurm  {American  Practitioner,  1871,  No.  4, 
p.  127)  testify  from  personal  experience  that  quinia  will,  arrest  abortion  from 
such  cause.  Dr.  J.  A.  Ashford  {National  Medical  Journal,  Oct.  1871),  Dr. 
Beauchamp  {American  Practitioner,  1870),  Dr.  Rooker  {Ihid.),  Dr.  J.  S. 
May  {Ibid.),  and  Dr.  A.  d*Arcourd  {Medical  News  and  Library,  May,  1873) 
have  given  the  alkaloid  to  hundreds  of  pregnant  women  in  large  doses  without 
result.  Other  testimony  might  be  adduced  ;  but  it  seems  to  me  incredible, 
in  the  face  of  daily  experience,  that  even  the  largest  therapeutic  doses  of 
quinia  are  abortifacient  in  malarial  fevers  or  in  health. 

The  evidence  is  much  more  doubtful  as  regards  a  negative  answer  to  the 
third  sub-question.  It  is  evident  that,  as  during  natural  labor  quinia  has  not 
been  used  by  the  profession,  there  is  no  general  experience  upon  the  subject. 
Drs.  Bouqu6  {V  Union  Midicale,  t.  xii.  p.  544, 1871),  Deneffe,  and  Doubu6 
{Bostmi  Medical  and  Surgical  Journal,  p.  160,  1873)  have  all  used  it  in 
uterine  inertia  and  in  post-partum  hemorrhage,  with  the  best  results.  Dr. 
John  Lewis  has  employed  it  since  1853  for  such  purposes  (Medical  and 
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Surgical  Reporter^  1870),  and  Dr.  L.  A.  Hamilton  (^Cincinnati  Lancet  and 
Observer,  1861,  p.  141)  has  long  been  in  the  habit  of  relying  upon  it  in  theae 
cases.  In  the  report  of  the  Committee  on  Obstetrics  to  the  Minnesota  State 
Medical  Society  (Xarthwestem  Medical  and  Surgical  Journal,  vol.  iii.  p.  425) 
the  testimony  of  various  physicians  is  given  in  favor  of  this  action  of  the  al- 
kaloid. Dr.  Josch  (  Wiener  Medizinische  Presse,  Sept.  1872)  also  is  in  accord 
with  this  view.  In  the  Philadelphia  Medical  Times  (vol.  iii.  p.  276)  Dr.  H. 
G.  Landis  details  six  cases  in  which  quinia  appeared  to  exert  during  labor  a 
very  decided  oxytocic  effect,  but  also  states  that  he  has  used  it  in  other  cases 
(number  not  given)  with  negative  results.  His  doses  do  not  appear  to  have 
been  large  enough  to  test  the  matter.  Dr.  N.  B.  Wells  {Louisville  Medical 
and  Surgical  Journal j  July,  1874)  has  used  quinia  to  increase  labor-pains  in 
a  number  of  cases  of  uterine  inertia,  always  with  success.  In  two  cases  of 
very  great  uterine  inertia  in  my  own  practice,  very  powerful  contractions  came 
on  shortly  after  the  administration  of  ten  grains  of  the  sulphate  of  quinia. 
On  the  other  hand.  Prof.  Chiara  has  experimented  with  the  drug  upon  forty 
patients  (^Xew  Remedies,  1874,  p.  205)  during  labor  and  in  post-partum 
hemorrhage,  and  declares  that  it  has  no  effect  on  the  uterus ;  and  Dr.  Jos. 
Bergel  also  reaches  the  same  conclusion  as  the  result  of  "  forty  years'  expe- 
rience" (  Wiener  Medizinische  Presse,  Nov.  1872). 

From  the  evidence  that  has  been  adduced  it  may,  I  think,  be  concluded 
that  quinia  has  no  power  to  originate  uterine  contractions  in  the  pregnant 
woman, — that  although  there  is  some  reason  for  believing  that  in  labor  full 
doses  of  it  (ten  to  fifteen  grains)  do  act  as  a  stimulant  to  the  pains,  yet  the 
question  must  be  considered  still  sub  judice, 

Kidnei/8  and  Elimination. — The  manner  in  which  quinia  finds  entrance 
into  the  blood  has  been  especially  studied  by  Dr.  Kerner  (Joe.  cit.).  As  the 
gastric  juice  is  very  acid,  it  is  evident  that  the  alkaloid  will  be  rapidly  dissolved 
in  the  stomach  and  be  put  into  the  conditions  most  favorable  for  its  absorp- 
tion :  if,  however,  the  salt  of  quinia  escape  from  the  stomach  into  the  intes- 
tines, it  will  be  liable  to  be  precipitated  by  the  alkaline  juices,  as  well  as  by  the 
bile,  whose  acids  form  very  insoluble  salts  with  it.  The  presumption  is  there- 
fore strong  that,  when  gastric  absorption  fails  to  take  place,  at  least  a  portion 
of  the  quinia  will  pass  out  with  the  fasces.  That  this  actually  does  occur  has 
been  proven  by  Kerner  and  others,  who  have  found  the  alkaloid  in  the  excre- 
ment of  persons  taking  it.  As  the  blood  is  alkaline,  it  would  appear  probable 
that  the  quinia  salt  so  soon  as  entering  it  would  be  precipitated.  That  this 
does  not  occur,  according  to  the  researches  of  Kerner,  is  due  to  the  solvent 
power  of  the  gases  contained  in  normal  blood. 

The  authority  mentioned  found  that  one  thousand  parts  of  blood  which  was 
defibrinated  and  deprived  of  its  gases,  at  a  temperature  of  30°  C.  dissolved 
in  an  hour  only  0.398  part  of  pure  quinia.  Water  saturated  with  carbonic 
acid  gas  dissolves  the  sulphate  of  quinia  pretty  freely ;  and  Kerner  also  experi- 
mentally determined  that  when  a  neutral  solution  of  a  salt  of  quinia  is  added 
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to  a  very  dilute  solution  of  carbonate  of  sodium  no  precipitate  occurs.  It 
would  appear,  then,  that  the  quinia  is  held  in  solution  in  the  blood  by  reason 
of  the  loosely-combined  carbonic  acid  gas  in  that  fluid. 

It  has  been  proven  by  the  analyses  of  Landerer  {Rei^rtorxum  fur  Phav' 
fnacie,  Bd.  xxv.,  1836),  of  Dietl  (  Wiener  Medizinische  Wochenschri/t,  1852), 
of  Briquet  (loc,  cit.),  and  of  Binz,  that  quinine  escapes  from  the  body  through 
the  kidneys.  According  to  Briquet,  it  may  generally  be  found  in  the  urine 
half  an  hour  after  the  administration  of  a  large  dose.  Its  removal,  according 
to  the  researches  of  Binz,  goes  on  slowly,  for  it  is  stated  (loc.  cit.^  p.  167)  that 
in  six  experiments  only  a  little  more  than  two-thirds  of  the  ingested  quantity 
was  excreted  in  the  first  forty-eight  hours.  Dr.  L.  Thau,  however,  in  three 
experiments,  out  of  the  4.4586  grammes  of  the  alkaloid  which  were  given 
recovered  from  the  urine  passed  during  the  forty-eight  hours  4.3  grammes, 
so  that  only  0.1586  gramme  remained  unaccounted  for.  A  portion  of  this 
residue  was  perhaps  lost  in  the  chemical  operations ;  but  it  is  probable  that 
some  of  the  quinia  is  eliminated  through  other  channels  than  the  kidneys, 
since  Prof.  Binz  has  found  it  in  the  saliva  of  a  poisoned  dog,  and  Landerer 
(^Bitchner^s  Iiepertorium,1839  and  1842)  states  that  he  has  detected  it  in  the 
nrine,  sweat,  tears,  milk  of  nursing  women,  and  in  the  serum  of  dropsical  effu- 
sions. In  regard  to  the  rate  of  its  elimination.  Dr.  Thau  determined  that  from 
a  third  to  somewhat  less  than  half  of  the  ingested  quantity  escaped  in  the  first 
six  hours,  and  that  in  the  first  twelve  hours  about  three-fourths  were  excreted. 
Dr.  G.  Kemer  (/^i/^«*'«  Archiv  fur  Physiologie,  1870)  has  found  that  the 
quinia  as  excreted  is  in  an  amorphous,  uncrystallizable  form.  He  also  has 
discovered  in  the  urine  of  persons  taking  quinia  a  peculiar  substance,  some- 
times amorphous,  sometimes  in  acicular  prismatic  crystals,  free  from  bitter 
taste,  possessing  the  quinia  inflorescence,  which  he  believes  to  be  a  derivative 
formed  in  the  body  from  the  ingested  alkaloid.  He  has  not  been  able  to  get 
this  substance  in  such  quantity  as  to  analyze  it  or  further  examine  it,  but 
has  produced  a  principle  {dihydroxyle  quinia)  which  he  believes  to  be  iden- 
tical with  it  by  acting  on  quinia  with  the  permanganate  of  potassium.  An 
elaborate  series  of  experiments  have  shown  that  the  dihydroxyle  quinia  is 
physiologically  inert. 

Ranke  was,  I  believe,  the  first  to  notice  that  quinia  produced  a  great  de- 
crease in  the  elimination  of  uric  acid.  This  fact  has  been  confirmed  by  Dr. 
G.  Kemer,  who  has  made  a  very  elaborate  study  of  the  action  of  the  alkaloid 
upon  renal  elimination,  with  the  following  results.  When  about  nine  grains 
of  quinia  were  taken  in  divided  doses  during  the  course  of  the  day,  the  urea 
was  decreased  not  quite  one-eighth,  the  uric  acid  to  a  little  less  than  one- 
half,  the  kreatinine  was  slightly  increased,  and  the  nitrogenous  material  de- 
creased about  one-ninth.  When  a  very  large  dose  (thirty-eight  grains)  was 
taken  in  the  morning,  the  urea  and  the  kreatinine  were  each  decreased  about 
one-fourth,  as  was  also  the  collective  nitrogenous  material ;  the  phosphoric 
acid  was  lessened  about  one-fifrh,  and  the  uric  acid  about  four-fifths.    Zuutz 
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((luoted  by  G.  Straasburg,  Archiv/Ur  Exper,  Path,,  Bd.  ii.  p.  343)  found  that 
twcuty-five  grains  of  quiuine  reduced  his  eliinination  of  urea  nearly  forty 
per  cent.  The  experimeuts,  upou  the  dog,  of  Rabuteau  (^Bulletin  TlUrO' 
jHnifiquCy  t.  Ixxv.  p.  475)  and  of  Hermann  von  Boock  (^l/ntermcJiungeH  Uher 
die  Zei'setzung  des  Eiweissci  im  ThierkoipeTy  Munich,  1871),  confirm  this 
decreaije  in  the  elimination  of  urea.  Contrary  to  what  might  have  been 
expected,  Strassburg  (^loc.  cit,),  in  an  elaborate  series  of  ezpcrimeuts,  found 
that  ([uinia  had  no  very  decided  effect  upon  the  elimination  of  carbonic  acid 
either  in  healthy  or  in  fevered  rabbits. 

Therapeutics. — At  present  our  estimate  of  the  value  of  quinia  in  disease, 
and  our  knowledge  of  its  therapeutic  use,  rest  solely  upon  clinical  observation. 
We  are  not  as  yet  able  to  apply  what  information  wo  have  of  its  physiolc^cal 
action,  nor,  indeed,  are  we  even  able  to  explain  its  known  clinical  action  by 
itii  observed  effects  on  the  healthy  organism. 

On  account  of  its  power  of  arresting  or  preventing  putrefactive  fermenta- 
tion by  killing  the  micro»icopic  entities  which  produce  such  changes,  Prof. 
Binz  has  recommended  it  in  the  so-called  8e2)tic  dineases.  The  chief  evidence 
which  he  produces  is  in  sumo  ten  experiments  made  upon  dogs  and  rabbits. 
In  eiich  of  these  experiments  two  similar  animals  were  poisoned  with  putres- 
cent liquids,  and  to  one  of  the  pair  quiuine  was  freely  administered.  In  two 
cases  the  cinchonized  animal  recovered,  whilst  its  fellow  perished ;  in  three 
ex])criments  neither  of  the  animals  died ;  and  in  the  other  five  trials  the  cin- 
chonized animal  lived  from  two  to  twenty-four  hours  longer  than  the  other. 
These  experiments  are  certainly  too  few  and  indecisive  to  prove  in  any  degree 
Prof  Binz's  view.  To  my  mind  they  indicate  very  strongly  that  quinia  has 
no  such  influence  over  the  disease  as  he  claims  for  it.  If  living  germs  in 
the  bI(K)d  wore  really  the  cause  of  the  septic  symptoms,  and  quinia  killed 
such  germs,  its  action  would  be  as  manifest  and  as  unmistakable  as  it  is  in 
intermittent  fever.  The  results  of  Prof.  Binz's  experiments  indicate  no  such 
8})ccific  action,  but  rather  that  the  quinia  in  such  cases  does  good  by  sustain- 
ing the  nerv'ous  syjftem,  or  in  some  other  unknown  manner.  In  j>y«titta  in 
man,  quinia  has  been  freijuontly  emi>loyed,  but  exerts  no  specific  action. 

It  has  not,  that  I  know  of,  been  proven  that  therapeutic  doses  of  quinia 
lower,  to  any  marked  extent,  animal  temperature  in  the  healthy  man.  Dr.  G. 
Kerner  and  Dr.  JiirgeiLsen  have  each  noticed  that  full  doses  of  quinia  appear 
in  a  healthy  man  not  to  affect  sensibly  the  temperature,  but  to  prevent  the 
rise  which  nonnally  occurs  from  exercise.  Thus,  in  Kenier*s  experiment, 
certain  gymnastic  exercises,  which  when  performed  in  his  ordinary  state 
elevated  his  l)<)dily  temperature  2^  C,  affected  the  latter  to  the  extent  only 
of  i).2°  to  0.35°  C.  when  quinia  was  freely  exhibited. 

Even  Dr.  C.  Liebermeister  {Dentavhcs  Archiv  fur  Kluiische  Medichi,  Bd. 
iii.,  18G7)  acknowledges  that  numerous  experiments  have  shown  him  that 
the  alkaloid  has  no  constant  action  on  the  bodily  heat  in  health,  and  de- 
tails a  case  in  which  forty  grains  administered  within  seven  hours  caused  no 
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depression  of  temperature.  The  same  authority  claims,  however,  that  by  a 
very  large  number  of  experiments  he  has  demonstrated  its  power  of  lessening 
fever-heat  In  one  hundred  and  seventy-eight  observations  in  ti/pJioid  fever, 
twenty  grains  of  the  quinine  having  been  given  during  the  night,  the  morning 
temperature  was  lower  than  that  of  the  previous  evening  by,  on  the  average, 
1.63°  C.  On  one  hundred  and  seventy-six  different  occasions  a  scruple  of 
quinine  was  given  during  the  day ;  sixty-nine  times  the  temperature  was 
lower  in  the  evening  than  in  the  morning,  ten  times  it  was  the  same  as  in  the 
morning,  and  ninety-seven  times  h  was  higher  than  in  the  morning.  A  com- 
mittee appointed  by  the  London  Clinical  Society  (  Transactions,  vol.  iii.,  1870, 
p.  201)  experimented  with  the  drug  on  about  fifty  cases  of  various  diseases. 
They  assert  that  the  antipyretic  action  of  large  doses  was  very  decided, 
appearing  within  from  one  to  two  hours  after  the  exhibition  of  the  drug, 
and  lasting  from  a  few  to  many  hours.  In  a  very  recent  publication  Lieber- 
meister  asserts  that  he  has  given  some  ten  thousand  doses  of  quinine  as  an 
antipyretic  and  has  almost  unbounded  confidence  in  it.  He  insists  that  from 
twenty  to  forty-five  grains  must  be  given  tcithin  the  hour,  and  not  repeated 
oftener  than  once  in  twenty-four  or  forty-eight  hours. 

Naunyn  and  Quincke  {jReichert's  ArchivfUr  Anatomle,  1869)  found  that 
sometimes  quinia  prevented  the  development  of  fever  after  the  division  of 
the  spinal  cord  in  animals,  but  in  other  cases  failed  to  do  so.  Binz  (^London 
Practitioner,  p.  4,  1870)  has  achieved  similar  results:  he  says  that  if  the 
conditions  of  the  fever  are  too  favorably  constituted  the  effect  of  the  quinine 
fails  thoroughly.  The  drift  of  our  present  clinical  evidence  seems  to  indicate 
that  quinia  exerts  in  febrile  disease  a  decided  antipyretic  action,  which  is 
especially  manifested  during  those  stages  of  disease  in  which  the  natural 
tendency  is  towards  a  lowering  of  temperature.  In  typhus  and  typhoid  fever, 
scarlatina,  severe  erysipelas,  rJteumafic  hyperexia,  etc.,  after  the  use  of  the 
cold  bath  (see  Part  IT.)  twenty  grains  of  the  alkaloid  are  often  very  effi- 
cacious in  preventing  a  rapid  return  of  the  excessive  fever.  If  the  experi- 
ments spoken  of  above  be  correct,  this  reduction  of  temperature  must  be  due 
to  an  action  on  the  tissues  and  not  on  the  central  nervous  system.  It  would 
seem,  however,  more  probable  that  quinia  acts  as  an  antipyretic  by  stimulating 
the  inhibitory  chemical  centre ;  but  decision  of  this  must  be  reserved  for  future 
investigations.  As  an  antipyretic  the  drug  should  be  used  whenever  there  is 
serious  elevation  of  temperature,  except  it  be  in  cases  of  simple  inflammation 
of  the  brain  or  its  membranes.  All  antipyretic  remedies  appear  to  act  more 
strongly  on  children  than  on  adults ;  and  accordingly  Dr.  Rapmund  (Deutsches 
Klintk,  1874,  p.  51)  has  found  quinia  of  the  utmost  service  in  serious  dis- 
eases of  children  with  high  temperature,  especially  lobular  pneumonia.  Much 
of  the  failure  which  has  hitherto  attended  its  employment  undoubtedly  has 
been  due  to  a  faulty  method  of  administration. 

As  a  simple  tonic,  quinia  is  used  by  every  one ;  but  I  have  never  been 
able  to  see  that  the  ordinary  combination  of  |t  with  iron  is  of  much  more 
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Talue  in  simple  cases  of  debility  than  iron  with  quaasia  or  other  simple 
bitter ;  but  if,  as  is  probable,  it  be  true  that  quinia  lessens  to  a  very  great 
extent  the  elimination  of  nitrogen,  i.e.,  the  consumption  of  tissue,  the  general 
practice  has  a  good  foundation. 

When  given  in  very  large  doses,  quinia,  as  has  been  already  shown,  acts 
as  a  powerful  depressant,  and  as  such  has  been  used  by  Briquet  and  other 
French  physicians  in  rheumatism.  As  much  as  sixty  or  seventy  grains  a 
day  have  been  given,  and  it  is  beyond  dispute  that  under  the  influence  of 
these  heroic  doses  the  symptoms  of  inflammatory  rheumatism  have  often 
rapidfy  abated ;  but  the  method  has  found  little  favor  out  of  France,  and  is 
less  efficient  and  more  dangerous  than  other  plans  of  treatment  now  in  vogue. 

In  wjlammatory  rheum  at iimiy  after  the  acute  symptoms  have  abated,  when 
the  patient  shows  evident  signs  of  weakness,  especially  if  there  be  profiise 
sweating  during  sleep,  fifteen  grains  of  quinine  daily  are  often  of  great  service. 

Various  theories  have  been  brought  forward  to  account  for  the  wonderful 
power  quinia  has  upon  all  forms  of  malarial  disease;  but,  as  we  know 
nothing  of  the  nature  of  malaria  or  of  the  method  of  its  action,  and  as  wo 
are  very  partially  informed  as  to  the  eflFects  of  quinia  upon  the  healthy  or- 
ganism, it  seems  to  me  perfectly  futile  to  endeavor  to  explain  why  it  averts  a 
paroxysm  of  intermittent.  I  shall  not,  therefore,  occupy  space  with  such  dis- 
cussion. The  present  seems,  however,  the  fitting  place  to  notice  the  discovery 
of  Dr.  H.  Bence  Jones  in  r^ard  to  the  existence  of  a  body  similar  to  quinia 
in  the  animal  organism. 

Quinia  and  its  salts  have  the  remarkable  property  of  converting  the  chem- 
ical rays  of  the  spectrum  into  light,  or,  in  other  words,  of  rendering  visible 
the  ordinary  invisible  rays  of  the  solar  or  other  spectrum.  Connected  with 
this  fact  is  probably  the  phenomenon  known  as  the  fluorescence  of  quinia. 
When  a  colorless  watery  solution  of  one  of  its  salts  is  examined,  a  pale-blue 
line  upon  the  surface  is  very  noticeable ;  and  Prof.  Stokes  has  shown  that 
solution  of  quinia  ha.s  the  power  of  entirely  stopping  certain  of  the  rays  of 
light,  so  that  when  a  beam  is  transmitted  through  it  to  light  up  a  second 
vessel  of  the  solution  this  latter  displays  no  fluorescence.  Dr.  H.  Bence 
Jones  (Lectures  on  Pathology  and  Therapeutics^  London,  1867)  has  found 
that  when  the  electric  light  is  used  this  test  is  so  delicate  that  one  grain  of 
the  alkaloid  may  be  detected  in  1,450,000  grains  of  water.  He  has  also  dis- 
covered that  man  and  animals  are  pervaded  by  a  substance  which,  in  its  action 
on  light  and  in  many  chemical  reactions,  very  closely  resembles,  if  it  be  not 
identical  with,  quinia.  Believing  this  substance  to  be  probably  an  alkaloid, 
he  has  given  it  the  name  of  animnl  quinoidine.  Drs.  Edward  Rhoads  and 
William  Pepper,  Jr.  {Pennsylvania  Hospital  Reports^  vol.  i.,  1868),  have 
made  observations  upon  ten  cases  of  malarial  fevers  in  which  no  quinia  had 
been  used,  and  have  found  the  fluorescence  of  the  blood  to  be  from  0  to  1}, 
instead  of  from  3  to  6,  which  is  said  to  be  normal.  The  significance  of  these 
results  is  at  once  apparent;  but,  before  sufficient  grounds  shall  have  been 
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■  obtained  upoD  wkich  to  build  a  theory,  fkr  more  extended  researches  on  the 
r  variiLiice  of  the  fluorescence  in  health  and  in  diseases  other  than  malarial  are 
llicceK&ry.  Especially  is  ihb  the  case  since  Dr.  Chalvet  (_iSchmidl'i  JaJir- 
f  ificAer,  Bd.  csli.  p.  152,  from  Gamtte  IMdomadaire,  2d  series,  t.  v.,  1868) 

IS  fouud  that  this  fluorescent  body  esiste  in  various  foods  and  even  in  wine, 

■  «>id  is  therefore  probably  not  of  aoiwal  but  of  vegetable  origin. 

Quinin  in  its  relaiione  to  -malarial  fever  may  be  considered  firet  as  a  pro- 
I'.phy  lactic,  secondly  as  a  curative  agent. 

The  value  of  the  daily  use  of  quiuia  to  persons  exposed  to  a  malatiul 
tttnoaphcre  has  now  been  thoroughly  lasted  in  all  portions  of  llic  world. 
L  liorth  and  South  America,  in  Europe,  in  Africa,  in  India,  the  prophylnt 
'  powcre  of  quinia  have  been  tried  on  the  largest  scale  in  connection  with  the 
military  and  naval  servicce,  and  the  testimony  is  unanimims  in  t'avur  of  the 
drug.  A  single  citation  will  serve  to  illustrate  this  fact.*  Dr.  J.  B.  Hamilton 
{Indian  Medical  G'lZflte,  Nov,  1,  1873)  repotla  the  case  of  a  battery  of 
[  one  hundred  and  thirty-flre  men,  quartered  at  Jubbulpore,  Eust  Indies,  i 

le  barracks  with  an  infantry  regiment.  Each  of  the  ortillerislB  recinved 
L three  graius  of  quinine  every  other  day;  to  the  iufa:itry  none  was 
■.The  Tceult  was  that  whilst  three  hundred  out  of  the  five  hundred  uien  of  the 
Bf^nient  were  sick  at  one  time  with  moluriul  disease,  at  tio  period  wus  more 
^dun  four  per  cent,  of  Die  hat4eiy  affected.  The  dose  of  quitiia  as  a  prophy- 
a  may  be  considered  as  three  grains  a  day,  or  possibly,  in  very  deadly 
olinuitcB,  tbree  gnuns  in  the  morning  and  two  in  the  evening. 

In  itUermiiUnt  /inxr,  when  there  is  sufficient  time,  it  may  bo  well  lo  pre- 

cde  tJie  quinia  by  a  merLurial  or  other  purge.     If  the  expected  imroxyam 

I'be  BO  near  tliat  there  is  not  sufficient  lime  for  the  action  of  the  purgative, 

e  anijporiodio  should  be  administered  without  previous  preparutiou  of  the 

■iwtieut.     The  value  of  purgatives  in  obatinute  intermittents,  as  an  adjuvant 

I  to  quinia,  is  oflcn  overlooked,  although  in  some  casee  the  employment  of  pur- 

Bf&tireB,  and  of  such  diuretics  as  cream  of  tarUir,  seems  to  be  almost  essential 

>r  the  successful  use  of  quinia. 

When  there  is  necessity  for  prompt  action,  the  antipcriodic  may  be  given 
B  a  mngle  dose,  or  in  any  other  method  that  the  circumstances  of  the  c 
Kwill  allow;  but  ordinarily  the  best  plan  is  to  commence  the  exhibition  of  the 
•  about  eight  hours  before  tbe  expected  paroxysm,  and  to  continue  in 
IfaouHy  doges  until  from  three  to  four  hours  before  the  attack  is  due. 

In  pernicidv*  /tver,  or  maliffitani  malarial  poisoning,  no  time  should  be 

llusL  after  the  first  paroxysm  in  geUing  the  patient  einehonized,  as  it  may  be 

luneertaia  whether  ibe  attack  be  of  the  quotidian  or  tertian  type.     At  least 

F  tJiitty-five  grains  of  the  alkaJotdal  salt  should  be  administered  during  the  fi; 

twenty-four  boura  of  intenniasion,  and  twenty-five  grains  during  tlie  second; 

In  very  severe  types  of  the  disease  much  larger  doses  even  than  these  are 
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ncccssar}',  less  than  fifty  grains  of  the  drug  sometimes  appearing  to  do  but 
little  good. 

In  remittent  or  hilhus  fever  it  may  often  bo  advisable  to  give  purgatives 
and  febrifuges,  but  it  is  not  proper  to  delay  the  exhibition  of  the  antiperiodic 
on  their  account.  As  soon  as  the  remission  has  appeared,  the  exhibition  of 
quiuia  should  be  begun.  Local  inflammations  or  even  severe  cerebral  symp- 
toms occurring  during  a  remittent  fever  are  no  contra-indications  to  the  nac 
of  the  specific.  When  gastritis  exists,  other  channels  of  entrance  to  the 
body  than  the  stomach  should  be  employed,  on  account  of  the  local  irritant 
action  of  quiuia. 

When  the  symptoms  in  remittent  fever  are  severe  and  seemingly  continu- 
ous, it  may  be  not  only  proper,  but  necessary  for  the  saving  of  life,  to  exhibit 
quinia  freely  during  the  period  of  fever.  In  large  doses  the  alkaloid  is  prob- 
ably antipyretic  as  well  as  antiperiodic,  and  I  do  not  know  of  any  theoretic 
or  clinical  objection  to  its  use  during  the  period  of  fever. 

In  malarial  iuterniiftent  neuralgia^  as  in  all  other  forms  of  abnormal 
manifestations  of  malarial  disciise,  quinia  is  efficient,  although  it  may  be 
necessary  to  use  it  in  large  doses. 

In  neuralgia  which,  although  not  dependent  upon  malaria,  assumes  the 
intermittent  ty])e,  quinia  will  often  temporarily  set  aside  the  paroxysmal 
attacks,  and  sometimes  effect  a  cure.  The  same  fact  may  bo  stated  in  broad 
terms  as  true  of  all  non-malarial  intermittent  affections.  In  the  great  ma- 
jority of  such  cases,  unfortunately,  the  action  of  the  quinia  is  only  temporary, 
and  any  controlling  power  is  soon  lost. 

Attention  has  recently  been  called  (^British  Medical  Journal^  ii.,  1869, 
pp.  388,  533,  G31)  to  a  peculiar  idiosyncrasy  to  quinia,  a  few  grains  given 
internally  sufficing  to  produce  great  a'doma  of  the  face  and  limbs,  accompanied 
with  a  pronounced  erythematous  rash,  the  whole  subsiding  in  a  few  days  with 
des<iuaniation  of  the  cuticle. 

Local  Use  of  Qvinia, — The  effect  of  quinia  upon  the  lower  organisms  has 
suggested  its  lucal  use  in  various  disorders  supposed  to  dejMjnd  upon  the  pres- 
ence of  such  entities.  Thus,  Dr.  Ilenke  (^Deutsches  Archivfur  Klin.  Med.^ 
Bd.  xii.  p.  G30),  finding  sonic  peculiar  motile  cells  in  the  sputa  of  vcliooping- 
cough ^  employed  inhalations  of  quinia  with  asserted  good  results.  Dr.  Henke 
was  not,  however,  thefinst  to  suggest  either  this  fungoid  pathology  of  whoop- 
ing-cough or  the  use  of  quinia.  Prof.  Binz  in  1870  (^American  Journal  of 
Obstt'trics  and  Diseases  of  Women,  iii.)  claimed  that  quinia  had  a  specific 
action  in  whooping-cough,  provided  it  was  given  in  large  doses  in  solution,  so 
as  to  come  in  contact  with  the  mucous  membrane  in  its  passage  through  the 
pharynx;  and  in  1871  Letzerich  (Jbid.,  vol.  iv.  p.  7G1)  announced  that 
whooping-cough  was  due  to  a  fungus  in  the  lung.  Prof.  Dawson  (lUd., 
1873)  has  confinned  the  value  of  the  method  of  Prof  Binz;  but,  if  the  fun- 
goid theory  be — as  I  do  not  believe — true,  the  plan  of  Henke  must  certainly 
be  the  better  one. 
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Again,  Helmboltz  recommended  the  local  use  of  quinia  in  /tay  /ever, 
believing  that  disease  to  be  due  to  a  fungus,  and  much  testimony  has  been 
brought  forward  as  to  the  value  of  the  treatment.  A  weak,  tepid  solution 
(gr.  j  to  iii — fji),  as  nearly  neutral  as  possible,  should  be  freely  applied  by 
snuffing  it  up,  or,  better,  by  means  of  Thudichum's  douche.  If  the  value 
of  quinia  in  whooping-cough  and  in  hay  fever  be  established,  it  by  no  means 
follows  that  the  theory  which  originated  the  use  of  the  remedy  is  true.  The 
alkaloid  is  certainly  a  stimulant  to  the  mucous  membranes,  and  in  the  later 
stages  of  gonorrhcRa  the  topical  employment  of  its  solution  (gr.  v  to  x — fji) 
is  oflen  very  serviceable. 

Administration. — Owing  to  its  bitter  taste,  sulphate  of  quinia  is  gen- 
erally given  in  pill,  which  may  be  made  with  gum,  or  simply  by  adding  a  little 
sulphuric  acid  to  the  alkaloidal  salt  and  quickly  rubbing  up  the  pasty  mass 
into  pills  before  it  hardens.  Whenever  a  rapid  action  is  desired,  the  quinine 
should  bo  given  in  powder,  or  in  solution  made  by  adding  a  drop  of  dilute 
sulphuric  acid  for  every  grain  of  the  salt.  The  disulphate  of  quinia  is  not 
officinal,  but  on  account  of  its  greater  solubility  is  preferred  by  some  to  the 
simple  sulphate.  In  the  use  of  pills  of  quinine,  care  should  be  exercised  to 
see  that  they  are  soft  and  fresh,  for  when  old  and  hard  they  not  unfre- 
quently  pass  through  the  bowels  unchanged.  The  ready-made  "  sugar-coated'* 
pills  kept  in  the  shops  should  be  avoided  as  uncertain  in  their  action.  The 
taste  of  the  powder  is  best  covered  by  chocolate  or  by  liquorice. 

The tannate  of  quinia*  although  not  officinal, has  been  used  to  some  ex- 
tent, and  is  certainly  not  inefficient.  It  has  the  great  advantage  of  not  being 
disagreeable  to  the  palate,  but  b  less  active  and  less  certain  than  the  more 
soluble  salts  of  the  alkaloid,  and  is  also  much  slower  in  its  operation.  If 
given  at  all,  it  should  be  in  doses  one-third  greater  than  those  of  the 
sulphate. 

CINCHONIiE   SULPHAS— SULPHATE   OF   CINCHONIA.     U.S. 

The  pure  alkaloid  cinchonia  crystallizes  in  prisms  and  needles.  The  offici- 
nal sulphate  of  cinchonia  is  in  short  oblique  prisms  of  a  very  bitter  taste,  sol- 
uble in  fifty-four  parts  of  water,  more  freely  in  boiling  water,  readily  soluble 
in  alcohol.  From  its  solution  in  chlorine-water  it  is  precipitated  white  by 
ammonia.  Bill*s  test  for  it  consists  in  adding  the  ferrocyanide  of  potassium 
in  slight  excess  to  its  solution.  A  yellowish-white  curdy  precipitate  is  the 
result  On  gently  heating,  this  redissolves,  but  is  again  deposited,  when  the 
liquid  cools,  as  abundant  golden-yellow  crystals. 

Physiological  Action. — The  physiological  action  of  cinchonia  is  similar 
to  but  less  powerful  than  that  of  quinia.  Thus,  Conzen  (quoted  by  Iluse- 
mann)  has  found  that  its  action  on  infusoria  and  on  fermentation  is  similar  to 
but  weaker  than  that  of  its  sister  alkaloid,  and  that  on  the  movements  of  the 

*  For  an  elaborato  disoussion  of  the  therapcutio  value  of  this  salt,  see  Bniletin  d€ 
FAcadimie/l^tiM,  1872. 
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white  blood-corpuscles  its  influence  seems  tnmsient.  Upon  dogs,  according 
to  Bematzik's  experiments,  the  lethal  dose  of  cinchonia  is  to  that  of  quinia 
as  5  is  to  4.  The  history  of  cinchonia  in  the  organism  appears,  therefore,  to 
be  parallel  with  that  of  quinia. 

Therapeutics. — As  an  antiperiodic,  cinchonia  exerts  a  similar  influcnoe 
to  quinia,  but  is  probably  about  one-third  weaker  than  that  alkaloid,  and 
must  be  used  in  correspondingly  larger  dose.  Dr.  J.  B.  Hamilton  (loc  cit.) 
affirms  as  the  result  of  experiment  that  cinchonia  as  a  prophylactic  against 
malaria  is  even  superior  to  quinia. 

As  a  tonic  I  have  never  been  able  to  perceive  that  cinchonia  acts  differently 
from  quinia. 

Under  the  name  of  chvwidine  is  sold  by  the  manufacturers  the  black, 
intensely  bitter  residue  left  upon  the  evaporation  of  the  mother-liquor  after 
the  crystallization  of  the  alkaloids  out  of  it.  This  substance  contains  prob- 
ably amorphous  quinia  and  cinchonia,  besides  quinidia  and  cinchonidia.  It 
is  an  excellent  tonic  and  antiperiodic,  and  on  account  of  its  cheapness  is 
largely  used  in  some  of  the  eleemosynary  institutions  of  this  city.  It  should 
be  administered  in  about  double  the  dose  of  quinine,  and  is  most  efficient  in 
solution,  but  on  account  of  its  taste  is  oflen  given  in  pills.  Its  solution  should 
be  made  with  acetic  acid  and  water,  aromatics  being  freely  added,  as  it  is  apt 
to  cause  nausea. 

The  U.S.  Pharmacopcoia  recognizes  for  use  as  tonics  two  tnfuswnM  of 
bark  (^In/usum  Cinchonse  Flavx  and  In/usum  Ctnchonse  Rubrm — Si  ^  Qj)t 
dose,  a  wineglassful ;  a  tincture  of  the  yellow  bark  ( Tinctura  Cinchonm — 
Jiii  to  Oj),  dose,  one  to  two  teaspoon fuls ;  a  cf/mpound  tincture  {Tinctura 
Cinchonse  Composita — Hnxhains  Tincture)^  which,  as  a  tonic,  is  the  best 
preparation  of  the  bark,  and  is  a  very  elegant  remedy  in  convalescence  in  doses 
of  one  tcaspoonful  to  a  tablcspoonful ;  and  also  a  fluid  extract  and  a  solid 
extract  (^Extractum  CincJionae  Fluidum  and  Extractuin  CincJioux),  the  doses 
of  which  are  five  to  fifteen  drops  or  grains  respectively. 

AOIDUM  PIOEUM*-PIOEIO  AOID. 

Picric  or  Carhazotic  Acid  is  not  officinal,  but  has  been  used  to  some  ex- 
tent in  medicine.  It  occurs  in  pale,  yellow,  shining  scales,  but  is  employed  by 
the  therapeutist  only  in  the  form  oi'  a  salt,  on  account  of  the  deleterious 
influence  of  the  pure  acid  on  the  gastric  mucous  membrane:  the  picrate 
of  potassium,  of  sodium,  or  of  ammonium  may  be  used ;  but  the  last  is  the 
one  generally  chosen. 

PuYSiOLoaiCAL  Action. — The  only  detailed  study  of  picric  acid  known 
to  me  is  that  of  Dr.  W.  Erb  (Z>/e  Fikrimiiure^  Wiirzburg,  1865).     This 

*  Picric  Acid  does  not  really  belong  in  this  chapter,  but,  as  it  has  attracted  most  atten* 
tion  as  an  antiperiodic,  in  the  ignorance  which  exists  as  to  its  physiological  action,  I  have 
introduced  it. 
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observer  found  that  the  daily  use  of  a  grain  (for  ninety  days)  of  a  picrate  pro- 
duced, in  a  rabbit,  yellowness  of  the  conjunctiva,  of  the  inner  surface  of  the  ear, 
and  of  the  urine,  with  an  occasional  slight  diarrhoea  and  great  loss  of  weight, 
without  any  elevation  of  temperature.  After  a  time  the  animal  seemed  to  grow 
accustomed  to  the  remedy,  so  as  to  regain  in  great  measure  its  flesh.  Three 
grains  a  day  caused,  in  about  two  weeks,  the  death  of  the  rabbit  with  symp- 
toms of  inanition.  All  the  tissues,  except  the  nervous,  were  stained  of  an  in- 
tense reddish-yellow  color,  as  was  also  the  urine.  Eight  grains  produced  falling 
temperature,  weakness,  diarrhoea,  collapse,  and  death,  sometimes  preceded  by 
tremblings  and  even  convulsions,  in  about  twenty-three  hours.  Most  of  the 
tissues  were  stained  yellowish -red.  The  most  remarkable  physiological  effect 
of  the  poison  occurred  in  the  blood.  The  blood  of  animals  slowly  killed  by 
a  picrate  was  of  a  dirty-brown  color,  with  distinct  nuclei  both  in  the  red 
blood-disks  and  floating  free  in  the  serum.  M.  £rb  found  that  this  alteration 
in  the  corpuscles  occurred  during  life  and  was  accompanied  by  a  decided  in- 
crease in  the  number  of  the  white  corpuscles.  These  alterations  in  the  blood 
were  apparently  the  cause  of  death,  and  seem  to  have  been  due,  so  far  at 
least  as  concerned  the  red  disks,  to  a  direct  action  of  the  poison  upon  the  blood ; 
for  £rb  found  that  identical  or  very  similar  alterations  occurred  in  these  cor- 
puscles when  the  blood  was  mixed  with  the  picrate  of  sodium  outside  of  the 
body. 

£rb  found  picric  acid  to  act  on  man  ajs  on  the  lower  animals.  Twenty-four 
hours  after  the  ingestion  of  fifteen  grains  of  it  the  yellow  color  was  very  plain 
in  the  conjunctiva,  the  skin,  and  the  urine.  The  temperature  was  not  ele- 
vated, and  gastric  disturbance  was  usually  absent,  but  sometimes  it  was  severe. 
As  with  animals,  so  in  man,  picric  acid  was  found  abundantly  in  the  urine. 

Prof.  Binz  (  Vircliotos  ArchiVy  Bd.  xlvi.  p.  130)  has  found  that  picric 
acid  exerts  upon  the  infusoria  an  influence  similar  to,  but  much  feebler  than, 
that  of  quinia. 

Therapeutics. — ^The  carbazotate  of  ammonium  has  been  strongly  recom- 
mended by  various  authorities  in  malarial  disorders ;  but  in  the  experiments 
of  £rb  the  result  was  so  negative  that  the  possession  of  any  antiperiodic 
powers  by  the  drug  is  doubtful.*  As  an  anthelmintic,  the  picrate  has  also 
been  commended ;  but  Erb  found  it  powerless  in  cases  of  tsenia,  and  for  the 
destruction  of  the  round-worm  and  thread-worm  there  is  an  abundance  of 
safer  and  even  more  efficient  remedies.  A  matter  of  the  gravest  importance 
is  the  asserted  efficiency  of  the  remedy  in  trichiniasis.  Erb  has  produced 
slow  poisoning  with  a  picrate  in  rabbits  which  had  been  fed  upon  affected 
meat,  and,  on  examining  their  bodies  afler  death,  found  the  trichina  every- 
where, even  in  the  walls  of  the  intestines,  in  very  active  life.  On  the  whole, 
the  testimony  so  far  seems  to  indicate  that  picric  acid  has  no  value  as  a  thera- 


•  Consult  Devitckn  Klinik,  1855,  No.  40;  Medical  T-'mtt  and  Oaxette,  Sept.  1862;  Xtw 
Remedif,  1873;  QatttU  de§  HSpttaux,  xlv.  p.  116. 
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peutic  agent.  Erb  affirms  that  in  robust  adults  from  nine  to  fifteen  grains 
a  day  may  be  given  for  a  long  time  with  safety ;  but  I  would  fear  the  effects 
of  more  than  half  that  quantity. 

AROMATICS. 

JThcre  are  certain  remedies  U8ually  spoken  of  in  treatises  on  Materia  Medica 
under  the  general  head  of  tonics,  which  might  more  properly  be  considered 
local  8timulant8,  acting,  as  employed  in  medicine,  upon  the  alimentary  canal. 
These  ai*e  the  so-called  aromatics,  substances  dependent  for  their  virtues  upon 
the  presence  of  a  volatile  oil. 

The  volatile  oils  are  essentially  local  irritants,  caunng  when  taken  into  the 
mouth  intense  burning  pain ;  when  confined  upon  the  skin,  rubefaction,  blis- 
tering, and  finally,  if  the  contact  be  very  prolonged,  more  destructive  changes. 
Internally,  taken  in  very  large  doses,  they  cause  burning  pain  in  the  stomach, 
increased  activity  of  the  circulation,  and  a  species  of  intoxication.  In  suffi- 
ciently large  quantities  they  are  irritant  narcotic  poisons.  When  administered 
in  therapeutic  doses  they  act  almost  exclusively  upon  the  alimentary  canal. 
As  compared  with  that  of  the  simple  bitters,  their  influence  is  more  powerful 
and  more  transient.  Tliey  do  not  permanently  increase  the  digestive  power, 
but  simply  increase  action  for  the  time  being.  They  are  employed  chiefly 
— to  give  pungency  to  bitter  tonics ;  as  carvmiatives,  to  stimulate  the  in- 
testines to  contract  upon  and  expel  flatus ;  to  prevent  the  griping  of  pur- 
gatives ;  to  disguise  the  taste  of  medicines,  and  to  render  nauseating  drugs 
acceptable  to  the  stomach ;  to  act  as  condiments,  and  aid  in  the  digestion  of 
the  food. 

Some  of  the  tonic  dnigs  containing  a  volatile  oil  also  have  in  them  a  bitter 
principle  which  modifies  their  action.  Such  drugs  may  be  known  as  aromatic 
lifters;  as  bitters  they  arc  loss  powerful  than  such  drugs  as  quassia,  and  are 
csj>ocially  indicated  where  the  stomach  is  delicate  and  easily  nauseated. 

InJidmnuUion  of  the  utomach  or  hotoels  is  the  chief  contra-indication  to 
the  use  of  aromatics.  Unlike  the  simple  bitters,  they  are  often  very  useful 
in  diftrrhaa  of  nervous  irritability  or  of  relaxation,  when  no  decided  inflam- 
mation exists. 

There  is  one  property  which  is  probably  common  to  all  the  aromatic  oils, 
and  which  may  therefore  be  alluded  to  at  this  place  with  propriety, — ^viz.,  the 
power  of  producing  local  anaesthesia.  In  China  the  oil  of  peppermint  is 
stated  to  have  been  long  used  for  the  relief  of  neuralgia,  applied  lightly  with 
a  camcrp-hair  bnish  over  the  scat  of  pain.  Dr.  A.  Wright  (^Jjondon  lAtncefj 
vol.  ii.,  1874)  states  that  the  practice  is  very  efficient  in  neuralgia,  gout, 
and  rheumatism,  and  M.  Delioux  de  Savignac  {Gazette  M6dicale,  1874)  also 
affirms  the  anaesthetic  properties  of  peppermint  oil.  The  power  of  oil  of 
cloves  in  benumbing  sensitive  dentine  or  exposed  nerve-pulp  is  well  known. 
Altogether,  the  subject  offers  an  inviting  field  for  investigation. 
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AEOMATIC  BITTERS. 

AKTHEHIS-OHAHOMILE. 

Roman  or  true  Chamomile  is  the  dried  flowers  of  Anthcmis  nobilis,  a  com- 
posite of  Europe.  They  are  sometimes  single,  sometimes  double.  The  single 
are  more  aromatic  than  the  double  florets.  Chamomile  contains  a  bluish  or 
sometimes  greenish  volatile  oil,  a  bitter  principle,  and  a  small  amount  of 
tannin.  Matricaria  or  German  Chamomile  is  the  flowers  of  Matricaria 
Chamomilla,  which  are  decidedly  smaller  than  those  of  the  ordinary  chamo- 
mile, and  have  a  stronger,  less  agreeable  odor  and  taste.  Their  volatile  oil  is 
very  similar  to  that  of  chamomile. 

Therapeutics. — ^An  excellent  stimulant  tonic ;  especially  useful  in  con- 
valescence. The  dose  of  the  in/vsion  (^In/usum  Anthemidit — Sss  to  Oj ,  U.  S.) 
IS  one  to  two  wineglassfuls  before  meals. 

SEEPEITTAEIA-VIEGINIA  SNAKE  BOOT. 

The  root  of  Aristolochia  serpentaria  and  of  A.  reticulata,  small  herbal  plants 
of  the  United  States.  It  occurs  as  fine  brittle  rootlets  attached  to  a  small 
head,  of  a  eamphoraceousodor  and  taste,  and  contains  a  volatile  oil,  a  yellowish- 
green  resin,  and  a  bitter  principle. 

Therapeutics. — An  elegant  stimulant  tonic,  especially  useful  as  an  adju- 
vant to  more  powerful  bitters.  In  overdose  it  is  said  to  cause  vomiting,  and 
even  purging.  The  dose  of  the  in/iision  (In/uttum  Serpentarix — 5^8  to  Oj, 
U.S.)  is  a  win^lassful ;  of  the  iinctvre  (Tinctiira  Serpentarix — 5ii  to  Oj, 
U.S.),  one  to  two  fluidrachms;  of  the  fluid  extract  (^Extractum  Serpentaria 
JTinidum,  U.  S.),  twenty  drops. 

Cascarilla,  U.S.,  is  the  bark  of  Croton  Eleutcria,  a  shrub  growing  in 
the  West  Indies.  This  bark  occurs  in  quills  or  rolled  pieces,  and  is  to  be  dis- 
tinguished by  its  outer  grayish  and  inner  deep-chocolate  surface,  by  its  spicy 
bitter  taste,  and  the  pleasant  musk-like  odor  which  it  gives  whilst  burning. 
It  contains  tannin,  volatile  oil,  and  cascarillin,  a  neutral,  bitter,  crystallizable 
prindple.  Its  therapeutic  action  is  very  similar  to  that  of  serpentaria.  The 
dose  of  the  infusion  (^In/usum  Cascarillm — 5*  to  Oj,  U.S.)  is  a  wineglassful. 

Anoustura,  U.  S.,  is  the  bark  of  Galipca  ofiicinalis,  a  small  tree  of  Northern 
South  America.  It  occurs  chiefly  in  flat  fragile  pieces,  whose  surface  usually 
exhibits  under  the  microscope  numerous  white  points  or  lines.  It  contains  n 
bitter  principle  and  a  volatile  oil,  and  may  be  used  as  a  substitute  for  casca- 
rilla or  for  Virginia  snake  root.  The  dose  of  the  infusion  (^In/mum  Angus- 
tuTBt — 5b8  to  Oj,  U.  S.)  is  a  wineglassful. 
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TRUE  AROMATICS. 

CiNNAMOMUM.  U.  S. —  Cinvamon  is  the  bark  of  CiDnamomnm  Zeylanicum, 
a  native  of  Ceylon,  and  of  C.  aromaticum,  growing  in  China.  The  finest 
variety  of  cinnamon,  that  from  Ceylon,  occurs  in  long,  closely-packed  qiulls  of 
a  thin,  very  aromatic  bark.  Cassia  Bark,  or  Chinese  Cinnamon,  is  coarsefi 
more  broken,  and  less  aromatic.  Both  varieties  contain  tannic  acid  and  a  yel- 
lowish volatile  oil  (  Oleum  Cinnamomi,  U.  S.),  which  on  account  of  its  great 
fragrance  and  vay  pleasant  taste  is  largely  used,  in  doses  of  from  one  to 
three  drops,  as  an  adjuvant,  or  to  disguise  the  flavor  of  less  agreeable  ^Irugs. 
Cinnamon  water  (Aqva  Cinnamomi — ^fSss  to  Oij,  U.S.)  is  used  solely  as  a 
vehicle.  Th^  spirit  of  cinnamon  (Spiritus  Cinnamomi — oil  Si»  alcohol  ^tv, 
U.  S.)  is  administered  in  doses  of  half  a  fluidrachm,  as  is  also  the  tincture 
(^Tinctura  Cinnamomi — 3jss  to  Oj,  U.S.). 

Pvlvls  Aromaticus.  U.S. — Aromatic  Powder  (cinnamon,  ginger,  carda- 
mom, nutmegs).   An  elegant  carminative  powder;  dose,  ten  to  twenty  grains. 

Caryophyllus.  U.  S. — C loves  wre  the  unexpanded  flowers  of  CaiyophyUua 
aromaticus,  a  tree  growing  in  the  Molucca  Islands.  This  aromatic,  largely 
used  as  a  spice,  contains  an  exceedingly  pungent  volatile  oil,  officinal  as  Oleum 
CaryophyllL  This  is  a  yellowish  oil,  becoming  dark  by  age,  which,  besides 
being  used  as  a  carminative  and  aromatic,  is  frequently  employed  to  benumb 
sensitive  dentine,  or  even  exposed  pulp,  in  caries  of  the  teeth.  Dropped  on 
a  piece  of  cotton  and  placed  in  the  cavity,  it  will  very  frequently  cure  tooth- 
ache. Dose,  one  to  two  drops.  The  infusion  or  clove  tea  {Infusum  Caryo- 
plylU — 5ii  to  Oj,  U.  S.)  is  made  with  boiling  water;  the  dose  is  a  wineglassful. 

Myristica.  U.  S. — Nutmeg  is  the  kernel  of  the  fruit  of  Myristica  mos- 
cliata,  a  tree  inhabiting  the  Molucca  Islands.  The  nutmeg  contains  both  a 
fixed  and  a  volatile  oil. 

The  mace  of  conmierce  (^Macis^  U.  S.  P.)  is  the  arillus  or  outer  imperfect 
supernumerary  coating  of  the  seed.  It  also  contains  a  volatile  oil,  which  is 
said  to  be  identical  with  that  of  the  nutmeg.  The  nutmeg  is  thought  to  be 
possessed  of  a  slight  narcotic  power,  and  is  said  when  a  large  dose  is  taken 
(one  or  two)  to  produce  a  dreamy,  half-unconscious  condition.  The  dose  of 
the  volatile  oil  {Oleum  Myristicee^  U.S.)  is  from  two  to  five  drops. 

PiMENTA.  U.  S. — Pimento^  or  Allspice^  is  the  unripe  berries  of  the  Eugenia 
Pimenta,  a  tree,  native  of  the  West  Indies.  It  contains  a  green  fixed  oil  and 
a  volatile  oil  {Oleum  Pcmenffty  U.  S.),  the  dose  of  which  is  two  to  five  drops. 

Cardamomum.  U.  S. — Cardamoms  are  the  fruit  of  the  Elcttaria  Carda- 
momum,  which  grows  in  the  East  Indies.  They  consist  of  tough,  seemingly 
fibrous,  generally  more  or  less  triangular  capsules,  containing  a  number  of 
small,  hard,  very  aromatic  seeds.  The  capsule  is  itself  dry  and  tasteless.  In 
commerce  cardamoms  are  divided  into  three  varieties,  according  to  their 
length.     According  to  Trommsdorf,  the  seeds  contain,  besides  10.4  per  cent 
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of  fixed  oil,  4.6  per  cent,  of  a  colorless,  highly  aromatic,  volatile  oil.  Car- 
damom is  a  very  grateful  aromatic,  much  less  stimulating  and  heating  than 
most  of  the  other  substances  of  its  class.  The  dose  of  the  tincture  (  Tine- 
tura  Cardamonn — Jii  to  Oj,  U.S.)  is  half  a  fluidrachm.  The  compound 
tincture  (  Tlnctura  Cardamomi  Chmpostita,  U.  S.)  is  a  very  elegant  addition 
to,  or  vehicle  for,  tonic  medicines ;  dose,  one  to  two  fluidrachms. 

Zingiber.  U.S. — Ginger  is  the  dried  rhizome  or  root-stock  of  the  Zin- 
giber officinale,  growing  in  the  East  and  West  Indies.  Grreen  Ginger  is  the 
/resh  rhizome.  The  Black  Ginger  is  the  root-^tock  dried  with  the  epidermis 
on ;  the  White  or  Jamaica  Ginger  is  the  same,  deprived  of  ita  epidermis. 
The  fresher  ginger  is,  the  greater  is  its  power,  and  by  time  and  exposure  it 
becomes  completely  inert.  Its  active  principles  are  a  soft,  acrid,  aromatic 
resin,  and  a  yellow  volatile  oil.  Ginger  is  much  used  in  domestic  medicine 
as  a  stimulant  carminative  in  colic  ;  given  in  hot  water,  it  is  also  used  as  a 
sudorific  and  stimulant  in  the  pain  due  to  suddeid^-suppressed  menHtrvation. 
It  is  often  added  with  advantage  to  other  remedies  in  dy»pep8ia.  The  dose 
of  the  infusion  (^In/usum  Zingiheris — Jss  to  Oj,  U.S.)  is  a  wineglassful. 
The  si/rvp  (Syrupus  Zingiberis,  U.  S.)  is  used  only  as  a  cordial  drink  or 
vehicle,  in  doses  of  from  half  a  fluidounce  to  a  fluidounce.  The  tincture 
(^Tinctura  Zingiberia — S^v  to  Oj,  U.S.)  is  the  most  commonly  employed; 
the  dose  is  half  a  teaspoonful  to  a  teaspoonful.  The  dose  of  the  Jiu id  extract 
(^Extractum  Zingiberis  Fluidum^  U.S.)  is  ten  drops.  The  ohore^in  (^Oleo- 
resina  Zingiberis,  U.S.)  is  employed  as  a  stimulant  addition  to  tonic  pills; 
the  dose  is  from  half  a  minim  to  two  minims. 

Piper.  U.  S. — Black  Pepper  is  the  unripe  berries  of  the  Piper  nigrum,  a 
woody  vine-like  plant  growing  in  the  East  Indies.  White  Pepper  is  the  ripe 
berries,  stripped  of  their  skin  and  dried.  It  is  much  inferior  to  the  ordinary 
variety.  The  active  principles  of  black  pepper  are  a  soft  acrid  resin,  and  a 
pungent,  fiery,  volatile  oil. 

In  1819  Oersted  discovered  in  black  pepper  Piperin,  which  crystallizes  in 
colorless,  glistening,  four-sided,  truncated  prisms,  of  a  neutral  reaction,  but 
capable  of  combining  with  acids  to  form  salts.  When  pure  it  is  tasteless ;  but 
very  commonly  it  has  a  burning  taste,  due  to  the  presence  of  some  of  the 
volatile  oil  of  pepper.  The  possession  of  very  active  antiperiodic  proper- 
ties *  has  been  claimed  for  piperin,  and  it  was  for  a  time  employed  in  ititer- 
mittent  fever ;  but  it  has  fiillen  into  complete  disuse.  The  dose  as  an  anti- 
periodic  is  four  grains  repeated  once  or  twice  during  the  interv-al  between  the 
paroxysms.  Pepper  is  very  largely  used  as  a  condiment ;  but,  as  its  taste 
b  more  hot  than  aromatic,  it  is  rarely  used  internally  in  medicine  except  as 
an  addition  to  simple  bitters  or  to  antiperiodics,  generally  in  the  form  of  the 
officinal  oleorestn  (  Oleoresina  Piperis),  the  dose  of  which  is  a  minim.  In  atonic 
dyspepsia  the  latter  preparation  is  an  excellent  adjuvant  to  tonic  pills. 

*  For  a  diaonuion  of  the  fubjeot,  see  Die  P/lantenttoffef  p.  492. 
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Capsicum.  U.  S. — Under  the  general  term  of  Capsicum  the  TT.  S.  Phar- 
macopoeia recognizes  both  the  ordinary  West  India  Cayenne  pepper,  the  fruit 
of  Capsicum  annuum,  and  the  product  of  Liberia,  the  fruit  of  the  C.  fastigi- 
atum,  ChiUies^  or  African  pepper.  The  berries  of  the  first-named  variety  are 
large,  bright  red,  and  conical  or  ovate ;  those  of  the  second  are  less  than  an 
inch  long,  and  much  more  fiery  than  their  compeers.  Capsicum  contains  as 
its  active  principle  an  exceedingly  acrid  oleoresin.  The  name  of  Capsicin 
has  been  applied  by  different  observers  to  the  oil,  to  the  resin,  and  to  their 
combination,  but  should,  I  think,  be  dropped,  as  having  no  definite  meaning. 

Capsicum  is  a  very  powerful  local  irritant,  its  oleoresin  when  applied  to  the 
skin  producing  in  a  very  few  minutes  intense  pain  and  redness,  and  finally 
destroying  the  cuticle.  In  the  alimentary  canal  it  acts  in  a  similar  manner : 
thus,  moderate  doses  produce  merely  a  pleasant  feeling  of  warmth  in  the 
stomach,  whilst  overdoses  may  cause  gastro-intestinal  inflammation,  with 
severe  pain  as  well  as  vomiting  and  purging.  The  chief  use  of  Cayenne 
Pepper  is  as  a  condiment ;  yet  it  is  ofren  added  with  advantage  to  tonic  pills 
to  increase  their  immediate  action  on  the  stomach.  When  there  is  habitual 
feeble  digestion,  with  flatulence,  ita  free  use  on  food  may  do  good.  In  ady- 
namxc  disease^  especially  as  occurring  among  drunkards^  capsicum  is  often 
very  useful  by  stimulating  the  stomach  up  to  the  point  of  digesting  food. 
Locally,  either  as  the  diluted  tincture  in  a  gargle,  or  applied  in  powder  or 
tincture  by  means  of  a  swab,  it  is  useful  in  severe  tonsiUitu,  especially  in 
that  accompanying  scarlet  fever. 

Administration. — The  dose  of  capsicum  is  four  to  five  grains  in  pill 
form  ;  of  the  officinal  Oleoresina  Capsici,  which  is  to  be  preferred  on  account 
of  its  lesser  bulk,  from  half  a  grain  to  one  grain.  The  inftision  (In/ustrm 
Capsici — Sssto Oj,  U.S.)  is  used  as  a  gargle.  The  tincture  (Ttnctvra  Cap- 
sici — Sss  to  Oj,  U.S.)  is  employed  locally, and  is  sometimes  administered  in 
half-drachm  doses  in  cases  of  drunkards. 

Oleum  Cajuputi.  U.  S. — The  Oil  of  Cajeput  is  obtained  from  the  leaves 
of  the  Melaleuca  Cajuputi,  a  tree  growing  in  the  Molucca  Islands.  This  vola- 
tile oil  is  of  a  green  color,  peculiar  fragrant  odor,  and  burning,  camphoraceous 
taste.  It  is  not  very  irritating  to  the  skin,  and  is  exceedingly  destructive  to 
low  forms  of  life,  and  consequently  has  been  used  as  a  2>arasiticide  externally, 
and  even  internally  against  the  Ascarides.  I  have  never  used  it  except  as  a 
carminative  and  aromatic  stimulant  in  cases  of  intestinal  pain  and  spasm, 
and  in  sermis  diarrhcea.  When  employed  in  these  affections  in  combination 
with  chloroform,  camphor,  and  opium,  it  is  very  efficient.  As  a  counter-irri- 
tant, it  has  been  used  in  rheumatism;  as  a  stimulant  to  the  skin,  in  psoriasis, 
acne  rosacea,  and  pityriasis.    The  dose  internally  is  from  ten  to  fifteen  drops. 

Canella,  U.S.,  is  the  bark  of  the  Canella  alba,  a  tree  growing  in  the 
West  Indies.  This  bark  contains  a  bitter  extractive,  as  well  as  a  fragrant, 
very  acrid,  volatile  oil.    It  b  never  used  except  in  combination.    Pulvis  Aloes 
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et  CaneUm,  TJ.  S. — Powder  of  Aloes  and  Canella,  Hiera  Picra — is  a  popular 
remedy  in  cases  of  amenarrhoea  to  which  aloes  is  adapted;  dose,  ten  to 
twenty  grains. 

AuRANTii  Ahari  Cortex — Bitter  Orange  Peel.  U.  S.  Aurantii 
Dttlcis  Cortex — Sweet  Orange  Peel.  U.S.  Con/ectto  Aurantii  Cor- 
ticiw— Confection  of  Orange  Peel.  U.S.  The  orange  peels  are  themselves 
scarcely  medicinal,  but  are  officinal  as  affording  preparations  much  used  as 
Tehides.  Limonis  Cortex,  U.  S.,  or  Lemon  Peelj  is  also  used  for  flavoring 
purposes. 

Aurantii  Flores. — The  flowers  of  the  orange  are  officinal  for  the 
preparation  of  the  Orange  Flower  Water — Aqna  Aurantii  Florum,  U.  S. — 
which  is  used  as  an  el^ant  vehicle,  free  from  medicinal  properties. 

The  iruita  of  the  following  umbelliferous  plants,  Foeniculum  vulgare, 
Carum  Carui,  Coriandrum  sativum,  Pimpinella  Anisum,  are  officinal  under 
the  respective  names  of  Fasniculum  (Feimel),  Carum  (Caraway),  Corian- 
drum (^Coriander),  Anisiim  {Anise).  They  all  depend  for  their  virtues  upon 
volatile  oils  which  are  officinal.  The  Oil  of  Anise  of  commerce  is  chiefly 
the  product  of  a  Chinese  tree,  the  Illicium  Anisatum,  or  Star  Anise,  from 
whoas  five-  to  ten-rayed  capsular  fruit  it  is  obtained  by  distillation.  The 
Aqua  Fceniculi  and  Spiritus  Anisi  are  officinal.  All  of  these  fruits  and  their 
preparations  may  be  used  as  carminatives  and  stomachics. 

The  herbal  portions  of  the  following  mints  are  officinal :  Lavandula  vera, 
Rosmarinus  officinalis.  Salvia  officinalis,  Mentha  piperita,  Mentha  viridis, 
Melissa  officinalis.  They  are  respectively  known  as  Lavender  (Lavandula)^ 
Rosemary  (Rosmarinus),  Sage  (Salvia),  Peppermint  (Mentha  Piperita), 
Spearmint  (Mentha  Viridis),  and  Balm  (Melissa).  The  most  important 
preparations  of  them  are  as  follows:  Spiritus  Lavandulae  Compositus — 
Compound  Spirit  of  Lavender,  a  very  elegant  and  agreeable  stomachic  and 
cordial ;  dose,  a  fluidrachm  to  half  a  fluidounce.  Aqua  Menthx  Piperitse — 
Peppermint  Water,  and  Aqua  Menthrn  Viridis — Spearmint  Wafer,  both  very 
firequently  used  as  vehicles.  Spiritus  Menthrn  Viridis  and  Spiritus  Menthm 
Piperitm — Essence  of  Spearmint  and  Essence  of  Peppermint,  used  as  car- 
minatives, in  doses  of  from  ten  to  twenty  drops.  The  oUs  of  lavender, 
rosemary,  peppermint,  and  spearmint  are  also  officinal,  and  may  be  used  in 
doses  of  from  three  to  ten  drops  as  carminatives.  Sage  contains  quite  largely 
of  tannin,  and  its  officinal  infusion  is  sometimes  used  as  a  gargle.  Monarda 
punctata,  or  harsemint,  yields  a  strong,  cheap,  but  disagreeable  volatile  oil 
(  Oleum  Monardm,  U.  S.). 

The  volatile  Oil  of  Gaultheria  ( Oleum  Gaultherise,  U.  S.)  is  frequently 
used  to  flavor  preparations,  on  account  of  its  very  pleasant  taste.  Calamus, 
the  rhizome  of  the  Acorus  Calamus  or  sweet  flag,  also  contains  a  volatile  oil, 
and  is  included  in  the  secondary  list  of  the  United  States  Pharmacopceia. 
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EUCALYPTUS  GLOBULUS  * 

The  Eucalyptus  globulusf  is  a  large  tree,  native  of  Anstralia,  whose 
products  are  not  officinal,  although  they  have  recently  attracted  a  great  deal 
of  attention.  The  leaves  are  to  be  preferred ;  though  the  bark  is  also  used. 
They  both  contain,  besides  tannic  acid,  a  volatile  oil,  which,  when  pure,  h 
nearly  colorless,  of  a  warm  mint-like  taste,  with  a  bitter  after-taste,  and  a 
peculiar  mint-like  odor.  It  is  freely  soluble  in  ether,  alcohol,  and  the  fatty 
oils,  and  is  obtained  by  distillation  or  by  acting  on  the  leaves  with  ether.  It 
does  not  undergo  oxidation  into  a  resinous  mass  on  exposure  to  the  air,  and 
is  remarkable  for  its  power  of  resisting  the  influence  of  concentrated  sul- 
phuric acid.  It  has  been  affirmed  that  the  leaves  of  Eucalyptus  contain 
also  an  alkaloid ;  but  Rabuteau  (^Bulletin  Th^rapeiitigiiey  Ixxxiii.  549)  hns 
fairly  demonstrated  that  this  is  an  error.  All  the  virtues  of  the  remedy 
probably  reside  in  the  volatile  oil,  which  is  in  greatest  abundance  in  the 
leaves.  According  to  the  researches  of  Stanislas  Martin  (Bulletin  Thirap.^ 
Ixxxiii.  458),  the  oil  is  entirely  absent  from  the  bark  of  plants  grown  in 
Southern  France  and  Corsica,  but  exists  in  that  from  Australia  and  Algeria. 

Physiological  Action. — Locally,  the  oil  of  Eucalyptus  acta  as  a  de- 
cided but  not  very  intense  irritant,  and  the  first  effect  of  large  doses  is 
burning  in  the  mouth  and  fauces,  with  increased  secretion  of  saliva,  followed 
very  soon  by  a  feeling  of  warmth  in  the  stomach. 

The  general  effect  of  the  same  dose  of  the  oil  appears  to  vary  considerably 
in  different  individuals ;  but  the  following  summary  comprises  the  facts  as 
nearly  as  may  be.    After  the  ingestion  of  from  ten  to  twenty  drops,  a  period 

of  mental  and  physical  activity  is  often  apparent,  followed  by  a  feeling  of  calm 

• 

*  Although  probably  not  its  proper  position,  in  the  present  uncertainty  as  to  the 
physiological  properties  of  Eucalyptus  it  is  considered  at  this  place,  because  its  active 
principle  is  a  rolatilo  oil. 

f  Attention  was  first  called  by  Labillardi^re  to  the  value  of  the  Eucalyptus  globulus  in 
1792.  but  it  was  not  until  1860  that  M.  Rnmel  commenced  the  culture  of  the  tree  in  Paris 
and  induccil  the  Prefect  of  the  Seine  to  order  its  cultivation  on  a  large  scale.  Since  that 
time  it  has  been  largely  introduced  into  Europe,  Algeria,  South  Africa,  and  California, 
and  in  some  of  these  countries  planted  forests  are  now  growing  and  spreading.  The  tree 
is  remarkable  for  combining  extreme  hardness  of  wood  with  a  rapidity  of  growth  as- 
serted to  be  about  five  times  that  of  our  ordinary  trees.  Its  capability  for  absorbing  and 
evaporating  water  is  also  extraordinary,  and  to  it  has  been  attributed  the  freedom  of 
Australia  from  malarial  climatic  influences.  Indeed,  it  is  affirmed  that  a  tree  will  evaporate 
ten  times  its  weight  of  water  in  twenty-four  hours,  and  numerous  examples  are  given  in 
which  swamps  in  Europe  and  Algeria  have  been  rajti<lly  converted  by  it  into  dry  ground. 
It  U  believed  to  destroy  malaria  not  only  by  draining  the  soil,  but  also  by  yielding  bal- 
samic exudations  to  the  air:  however  this  may  bo,  there  is  at  present  very  strong  evidence 
as  to  its  ])Ower  of  rendering  infected  districts  healthy.  As,  however,  the  consideration  of 
this  belongs  to  the  subject  of  hygiene  rather  than  of  therapeutics,  the  reader  is  referred 
for  detailed  information  to  the  following  memoirs:  Regulus  Carlotti,  Z'i?(icr{/y/>fttii,  «on 
Rang  parnii  leu  Agent*  de  la  MrtU^re  Mhlicnlr,  Ajaccio,  1872;  M.  Gimbert,  L* EticnljfptuM 
GlobtduH,  $on  Importance  en  AgricnUnre,  en  Hygihie  et  en  Mfdectne,  Paris,  1870;  Waterer, 
Bulletin  d^  la  SociHi  d'Aeclimatationf  1872;  London  Medical  lieeordf  Dec.  1873. 
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and  serenity.  By  somewhat  larger  doses,  or  in  susceptible  persons  by  the 
doees  mentioned,  increased  disturbance  of  the  digestive  organs,  cuding  often 
in  loose  stools  having  the  odor  of  the  oil,  with  augmentatioD  in  the  frequency 
and  force  of  the  pulse,  is  produced.  Gubler  adds  to  these  symptoms  increase 
of  temperature ;  but  in  Gimbert's  experience  febrile  manifestations,  although 
occasionally  occurring,  were  not  usually  present.  In  some  cases  the  medicine 
acts  very  disagreeably,  producing  violent  cardiac  palpitations  or  intense  head- 
ache :  how  far  these  are  directly  dependent  upon  the  drug,  or  are  sympa- 
thetic upon  its  local  action  on  the  stomach,  is  uncertain.  K  the  dose  be 
repeated,  or  if  a  larger  amount  be  taken  at  once,  a  period  of  sedation  mani- 
fests itself;  the  pulse  loses  its  force,  and  the  animal  temperature  is  abated. 
Afler  doses  of  seventy-five  grains,  Binz  noted  numbness  of  the  limbs,  with  a 
feeling  of  excessive  weight  in  them.  If  the  use  of  the  remedy  be  persisted 
in,  a  state  of  asthenia  is  induced ;  the  temperature  falls  as  much  as  a  degree 
and  a  half,  and  the  pulse  even  to  fifty  (Gimbert,  Archives  GeiUrahs^  1873, 
xxi.  141) ;  the  respiration  becomes  less  frequent ;  the  muscular  weakness  is 
extreme,  so  that  raising  the  arm  to  the  mouth  is  painful ;  the  sensations  are 
blunted,  but  the  intellect  is  absolutely  unaffected.  In  an  old  man  who  took 
eighty  drops,  the  power  of  motion  almost  disappeared,  and  he  affirmed  that 
he  lost  for  the  time  being  all  sense  of  the  presence  of  his  limbs,  so  that  he 
was  unconscious  of  possessing  them  when  he  shut  his  eyes,  although  his 
intellect  was  perfectly  clear  throughout. 

Upon  the  lower  mammalia  the  oil  of  Eucalyptus  appears  to  act  precisely 
as  it  does  on  man.  According  to  the  experiments  of  Gimbert,  the  hypoder- 
mic injection  of  the  oil  is  immediately  followed  by  a  period  of  excitement, 
seemingly  in  great  measure  due  to  the  intense  local  irritation;  afler  about 
half  an  hour,  if  the  dose  has  been  sufficiently  large,  the  animal  begins  to 
stumble  and  totter  in  walking,  the  breathing  grows  more  and  more  slow  and 
irregular,  the  limbs  give  way,  the  ears  droop,  the  muscular  weakness  becomes 
profound,  and  death,  preceded  oflen  by  partial  convulsions,  occurs  through 
failure  of  respiration.  In  Gimbert's  experiments  the  heart  always  continued 
to  beat  after  breathing  had  ceased.  As  the  motor  nerves  and  the  muscles 
retained  their  functional  power  after  death,  the  failure  of  motility  and  reflex 
activity  must  have  been  central,  and  Gimbert  concludes  that  the  drug  in  toxic 
doses  is  therefore  a  paralyzant  to  the  spinal  cord  and  the  medulla.  This  con- 
clusion was  also  attained  experimentally  by  Binz  (^British  Medical  Journal, 
i.,  1874).  Beyond  this,  however,  we  have  little  or  no  knowledge  as  to  the 
physiological  action  of  the  oil  of  Eucalyptus.  It  is  probably  eliminated  by 
the  lungs,  skin,  and  kidneys.  In  the  experiments  of  Prof.  Binz,  the  day  after 
the  ingestion  of  seventy-five  drops  of  the  oil,  the  breath  smelt  of  the  drug, 
and  the  perspiration  of  amylic  alcohol.  The  urine  began  to  have  the  odor 
of  the  oil  an  hour  and  a  half  after  its  ingestion,  and  continued  to  have  it 
for  thirty-six  hours.  Dr.  Gimbert  states  that  the  odor  imparted  to  the  urine 
resembles  that  of  violets,  and  is  very  similar  to  that  caused  by  turpentine. 
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Binz  states  that  upon  the  lower  infusoria  the  oil  acts  even  more  power- 
fully than  does  quinia,  and  its  antiseptic  properties  are  without  doubt  very 
great  (Gimbert,  Archives  Ginirales^  xxi.  137).  Mosler  {Deutsches  Archiv 
fiir  Klin.  Med,,  1872,  x.  160)  affirms  that  in  dogs  whose  spleens  were  ex- 
posed, injections  of  tincture  of  the  leaves  of  the  Eucalyptus  produced  a 
decided  contraction  of  the  viscus.  According  to  Gimbert,  the  excretion  of 
urea  is  enormously  increased  by  the  use  of  the  drug. 

Therapeutics. — The  chief  use  that  has  been  made  of  Eucalyptus  is  as 
an  antiperiodic.  So  far  as  I  know,  Dr.  Joseph  Keller  (  Wiener  Medizinisdie 
Wochenschri/t,  xxii.,  1872)  has  employed  it  upon  a  larger  scale  than  any  one 
else.  He  used  it  in  four  hundred  and  thirty-two  cases,  of  which  two  hun- 
dred and  ninety-three  had  sufifered  from  previous  attacks.  Of  the  tertians 
75.57  per  cent.,  of  the  quartans  70  per  cent.,  and  of  the  quotidians  67.89  per 
cent,  yielded  to  the  remedy.  He  recommends  it  as  especially  valuable  in  obsti- 
nate eases  in  which  quinine  has  been  taken  again  and  again.  Lorinser  (  Wiener 
Medizin.  Wochenschrift^  xix.,  xx.),  Haller  (  Wierier  Medizin,  WochenblcUt^ 
xxvi.),  Bohn  (^Berlin.  Klin.  Wochenschri/tj  1872),  Carlotti  {loc.  cit.),  Cortan 
{Montpellier  Midical,  May,  1872),  Gimbert  (loc.  cit.),  Gubler  (loc.  cit.^y 
Tristany,  of  Spain  (Buchner's  Repertorium,  xix.,  1870),  and  others,  bear 
more  or  less  urgent  testimony  to  the  value  of  Eucalyptus  in  malarial  dis- 
eases ;  whilst  Brudell  (Bulletin  ThSrapeutique,  May,  1875),  Seitz  (Bayer, 
arztl.  Infell.  Blait,  1870),  and  Papillon  (Gazette  Hebdomadaire,  1872) 
affirm  it  to  be  of  comparatively  little  or  no  value.  The  weight  of  testimony 
IB  vastly  in  favor  of  the  possession  of  decided  antiperiodic  powers  by  Euca- 
lyptus; but  it  is  exceedingly  improbable  that  it  will  ever  supersede  the 
cinchona  alkaloids:  where  these  have  failed,  or  for  any  reason  cannot  be 
taken,  it  may  be  used  with  good  hope  of  success. 

Gimbert,  Gubler,  and  Carlotti  all  claim  excellent  results  from  the  use  of 
Eucalyptus  in  hronchitis,  both  acute  and  chronic :  in  the  first  variety  it  is 
not  to  be  given  until  the  acuteness  of  the  symptoms  has  been  relieved  and 
free  expectoration  established,  which,  as  a  rule,  is  about  the  end  of  the 
second  week.  The  remedy  is  also  asserted  to  be  of  value  in  asthma,  and 
even  in  catarrhal  phthisis.  As  the  oil  is  eliminated  by  the  kidneys,  it 
conies  into  contact  with  the  urino-genital  mucous  tract,  and  has  been  em- 
ployed in  aifections  of  the  same ;  it  seems  to  be  less  active  than  copaiba, 
and  the  results  obtained  in  gonorrhoea  by  Aron  (Schmidt's  Jahrhilcher, 
Bd.  clvii.,  p.  239)  were  not  very  good.  The  remedy  appears  to  be  safer 
than  copaiba  in  the  early  stages  of  the  disorder.  The  drug  has  also  been 
employed  in  hemorrhages,  in  intestinal  catarrh,  in  nasal  catarrh,  and  similar 
disorders ;  it  seems  to  act  somewhat  similarly  to  turpentine  in  these  cases, 
but  to  be  less  stimulating. 

Administration. — The  oil  offers  the  most  eligible  preparation  of  Euca- 
lyptus :  in  bronchitis  from  four  to  ten  drops  of  it  may  be  given  in  emulsion 
or  capsules  at  intervals  of  two  or  three  hours ;  as  an  antiperiodic,  from  half 
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a  drachm  to  a  drachm  may  be  exhibited  two  or  three  hours  before  the  ex- 
pected paroxysm.  The  saturated  tincture  made  from  Australian  or  Algerian 
leaves  is  efficient ;  dose,  a  drachm  to  half  an  ounce. 


MINERAL  TONICS. 

PEEEUM-IEON.    (Fe.)    U.S. 

Since  iron  constitutes  a  necessary  integrant  portion  of  the  red  blood-cor- 
puscles, it  is  a  food  rather  than  a  medicine.  A  very  large  proportion  of  the 
various  articles  of  ordinary  diet  contain  a  trace  of  it ;  and  as,  according  to  Que- 
venne,  it  is  very  rarely  to  be  found  in  normal  urine,  it  must  accumulate  in  the 
system.  When,  however,  the  supply,  from  any  cause,  is  insufficient,  or  the 
power  of  digesting  and  assimilating  it  is  impaired,  or  an  abnonnal  excretion 
of  it  occurs,  or  by  direct  discharge  it  is  drawn  off  from  the  blood,  as  in  hemor- 
rhage, a  less  than  normal  amount  of  it  exists  in  the  body.  When  this  is  the 
case,  the  condition  ordinarily  known  aa  anstmia  existing,  the  circulating  fluid 
contains  comparatively  few  red  disks.  It  is  this  state  which  constitutes  the 
great  indication  for  iron.  Under  its  use,  if  the  cause  of  the  anaemia  be  pre- 
vented from  operating  continuously,  the  color  returns  to  the  cheeks,  because 
there  is  an  absolute  increase  of  the  hjemato-globulin  in  the  blood.  Thus, 
Prof.  Simon  {Animal  Chemistry^  London,  1845,  Sydenham  Society  edition) 
reporta  a  case  of  chlorosis  in  which,  under  the  steady  use  of  iron  for  sixty- 
four  days,  the  globulin  increased  from  30. 8G  parts  to  90.80  parts  per  thousand, 
and  the  haimatin  from  1.431  parts  to  4.598  parts  per  thousand.  This  in- 
crease is  certainly  due  in  part  simply  to  the  supply  of  the  peculiar  food  of 
the  red  corpuscles ;  but  it  seems  probable  that  the  iron  acts  not  merely  as  a 
food,  but  also  as  a  veritable  stimulant  to  the  organs  which  produce  these 
bodies.  Since,  however,  we  have  no  definite  knowledge  as  to  the  e4irly  history 
of  the  red  disks,  it  is  evident  that  any  theory  as  to  the  method  in  which  iron 
increases  their  number  must  be  a  mere  conjecture.  When  given  to  healthy 
subjects,  iron  increases  to  some  extent  the  number  of  the  corpuscles,  and 
produces  a  degree  of  plethora ;  but  after  a  time  the  blood  appears,  as  it  were, 
to  become  saturated  with  it,  and  ceases  to  assimilate  it.  Thus,  Briicke  found 
that,  when  administered  continuously  to  rabbits,  after  a  certain  period  the 
ingested  iron  began  to  escape  from  the  kidney  so  rapidly  that  it  could  be 
recovered  with  but  little  loss. 

It  appears  to  be  a  well-established  fact  that  one  of  the  functions  of  the  red 
blood-corpuscles  is  to  convert  oxygen  into  ozone,  which  is  the  efficient  form 
of  the  element  in  the  system  (see  paper  by  A.  Sasse,  Vierteljahresschrift  fiir 
Prakt.  Ilnlkunde^  1866,  zweiter  Band).  The  oxide  of  iron  outside  of  the 
body  certainly  possesses  an  ozonizing  power  similar  to  that  of  the  red  disk. 
Thus,  a  spot  of  iron  mould,  t'.c,  iron  oxide,  on  linen  will  in  time  destroy  the 
fabric     The  reason  of  this  is  the  corroding  action  of  the  ozone  which  is 
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slowly  generated  by  the  oxide  of  iron.  From  a  similar  cause  a  fleck  of  rust  on 
a  bright  surface  of  steel  will  steadily  enlarge  and  deepen.  It  would  seem  a 
priori  probable  that  in  the  blood  iron  acts  as  it  does  out  of  the  body.  If  this 
be  SO)  by  increasing  oxidation  an  increase  of  the  iron  in  the  blood  should 
cause  elevation  of  temperature  and  increased  elimination  of  urea.  The  studies 
of  W.  Pokrowsky  (  Virchow's  Archtv,  Bd.  xxii.)  have  shown  that,  in  cases  of 
anaemia,  after  the  exhibition  of  iron  the  temperature  does  rise,  even  when 
in  the  beginning  it  was  not  below  normal,  and  that  simultaneously  there  is 
an  increase  in  the  daily  elimination  of  urea ;  and  the  experiments  of  Botkin. 
as  quoted  by  Sasse  (I  have  not  seen  the  original),  establish  the  same  fact  in 
regard  to  healthy  men.  The  increased  oxidation  cannot  be  due  simply  to  an 
increase  in  the  number  of  the  red  corpuscles,  for  whilst  the  latter  accrues 
slowly,  Pokrowsky  found  that  the  temperature  sometimes  rose  within  five 
hours  after  the  exhibition  of  the  first  dose.  It  would  seem,  therefore,  that 
iron  acts  directly  on  the  blood  as  an  ozonizing  agent. 

Iron  in  very  minute  quantity  (Quevenne,  M&moire  sur  T Action  physioUh- 
giqxve  et  thirapeutique  des  Ftrrugineux^  Arch,  d^  Physiol.^  de  ThSrapeiUique 
et  d^Uygilne,  Oct.  1854,  p.  93)  is  at  times  present  in  normal  urine,  and  the 
exhibition  of  it  as  a  medicine  increases  the  percentage.  According  to  the  re- 
searches of  Quevenne  (p.  95),  the  elimination  of  the  ordinary  medicinal  salts 
of  iron  is  always  very  slight;  but  the  experiments  of  Becquerel  {Simoii's 
Chemistry  J  vol.  ii.  p.  264)  are  not  in  accord  with  this.  The  amount  of  iron  in 
the  urine  was  found  by  him  to  vary,  in  those  taking  ferruginous  preparations, 
very  greatly  and  unaccountably  from  day  to  day,  but  the  elimination  com- 
menced as  soon  as  the  administration.  According  to  Quevenne,  the  haloid 
salts  escape  in  the  urine  much  more  freely  than  do  the  other  preparations. 

Almost  all  of  the  preparations  of  iron  are  more  or  less  astringent,  and  when 
in  the  bleed  very  probably  exert  a  direct  influence  upon  the  tissues,  contract- 
ing them  not  merely  by  increasing  their  tone,  but  also  by  acting  on  their 
vital  contractility. 

The  preparations  of  iron  may  be  divided  into  those  which  are  soluble  and 
those  which  are  insoluble  in  water.  At  first  sight  it  would  appear  that  the 
former  class  of  preparations  would  be  those  most  readily  absorbed.  The 
experiments  of  Quevenne  (Inc.  cit.)  have,  however,  demonstrated  that  the^e 
soluble  preparations  are  largely  precipitjited  by  the  gastric  juice  even  when 
it  is  strongly  acid.  This  precipitate  is  probably  an  albuminate,  mixed,  when 
the  gastric  juice  is  alkaline,  with  the  oxide  of  the  metal.  It  has  been  further 
demonstrated  by  Quevenne  that  these  precipitates  do  not  yield  so  large  a  jKjr- 
centage  of  material  to  the  acid  ga^stric  juice  as  do  some  of  the  insoluble  salts. 
According  to  Mialhe  (^Chhme  appliqueCy  Paris,  1856),  after  the  entrance  of 
an  iron  salt  into  the  blood  its  power  of  acting  as  a  ferruginous  tonic  depends 
upon  its  capability  of  being  decomposed  by  the  alkalies  of  the  blood  in  such 
a  way  as  to  give  origin  to  albuminates.  From  these  considerations  it  would 
appear  that  the  question  of  solubility  in  water  is  of  very  little  importance  in 
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the  choice  of  a  chalybeate.  Quevcnne  hi\s  dcmoDstrated  that  the  reduced  iron 
yields  the  largest  percentage,  and,  as  it  is  nearly  free  from  astriugeney,  it  is 
probably  the  best  chalybeate.  If  a  soluble  preparation  be  desired,  the  auimo- 
nic  or  potassic  tartrates  are  very  unirritating.  If  Mitscherlich  be  correct  in 
his  deductions,  the  protosalts  are  more  readily  absorbed  than  the  sesquisalts, 
and  consequently  should  be  preferred  as  a  general  rule. 

When  iron  is  exhibited  in  the  usual  doses,  but  a  small  proportion  is  absorbed, 
the  remainder  escaping  with  the  fecees,  to  which  it  imparts  a  block  color.  This 
black  color  is  due  to  a  conversion  of  the  iron  into  tannates  and  sulphurcts ; 
the  tannic  acid  of  the  first  compound  being  derived  from  the  food,  tlie  sulphur 
of  the  second  from  the  intestinal  gases. 

Therapeutics. — The  chief  nidication  for  the  use  of  iron  is  the  existence  of 
anstmia;  the  contra-indication,  a  state  of  plethora:  on  these  points  sufhcient 
has  already  been  said,  and  the  peculiar  actions  of  certain  salts  will  be  consid- 
ered under  their  respective  preparations.  The  preparations  of  iron  which  are 
recognized  by  the  U.  S.  Pharmacopoeia  are  unnecessarily  numerous. 

Ferkum  Redactum — Reduced  Iron.  U.S. — This  preparation  is  also 
known  by  the  names  of  Ferri  Pulvis,  Iron  by  Hydrogen^  and  (Juevtnnes  Iron, 
and  is  as  a  chalybeate  the  best  of  all  the  various  medicinal  forms  of  iron.  It 
is  made  from  the  subcarbonate  (ses(|uioxidc)  by  exposing  it  at  a  white  heat 
to  the  action  of  hydrogen,  which  takes  away  the  oxygen  and  leaves  the  pure 
metallic  iron.  It  occurs  as  a  light,  iron-gray,  tasteless  powder,  which  should 
be  completely  dissolved  by  dilute  sulphuric  acid  without  yielding  the  odor 
of  sulphuretted  hydrogen,  and  when  touched  with  a  lighted  taper-  should 
ignite  and  bum  to  the  brown  oxide  of  iron.  If  it  be  black,  or  if  it  fail  to 
answer  the  tests  given  above,  it  is  impure,  and  indeed,  as  offered  in  the  shops, 
not  rarely  it  la  entirely  spurious.  Of  all  the  efficient  preparations  of  iron  it 
is  the  freest  from  astringency.  Tlie  dose  is  from  two  to  five  grains,  taken  in 
pill  form  after  meals.  As  it  is'  entirely  tasteless,  it  is  fre<|uently  given  to  chil- 
dren in  chocolate-drops  or  lozenges,  which  are  taken  as  confectionery. 

FERRI  OXIDUM  HYDRATUM— HYDRATED  OXIDE  OF  IKON.  U.S. 

(Fe,0,  -f  2H0,Fe,0,  -f  2H,0.) 

The  Hydrated  Sesqtttoxide  of  Iron,  made  by  precipitating  the  tersulphate 
with  ammonia,  is  a  reddish-brown  powder,  which  is  ased  solely  as  an  antidote 
to  arsenic.  For  this  purpose  it  should  be  freshly  prepared,  and  should  be  so 
moist  as  to  constitute  a  magma.  Its  virtues  are  deteriorated  by  ago,  even 
when  it  is  kept  under  water,  and  are  entirely  destroyed  by  drying.  If  the 
solution  of  the  tersulphate  of  iron  be  not  at  hand  in  an  eniergoncy,  t'  e 
perchloride  will  yield  just  as  useful  a  product,  and  carbonate  of  sodium  may 
be  substituted,  if  circumstances  necessitate  it,  for  the  ammonia.  The  pre- 
cipitate falls  at  once,  and  may  be  washed  by  putting  it  in  a  piece  of  muslin, 
squeezing  out  the  original  fluid,  and  then  pouring  on  some  fresh  water.     As 
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the  sesquioxide  of  iron  is  perfectly  innocuous,  it  should  be  very  freely  adniin 
istered  when  used  as  an  antidote,  especially  since  it  only  acts  when  in  excess. 
A  teaspoonful  to  a  tablespoonful  of  it  should  be  stirred  up  in  water  and  taken 
at  once,  the  dose  being  repeated  several  times  if  necessary. 

FEKRI  SUBCARBON AS— SUBCARBONATE  OF  IRON.  U.  S. 

A  reddish-brown  tasteless  powder,  which  is  made  by  precipitating  the  sul- 
phate of  iron  with  the  carbonate  of  sodium.  The  greenish  carbonate  of  the 
protoxide  is  first  thrown  down,  but  in  drying  this  absorbs  oxygen,  gives  off 
almost  all  of  its  carbonic  acid,  and  is  converted  into  the  anhydrous  sesquioxide. 
This  preparation  is  a  feeble  chalybeate,  rarely  used.  It  has  been  recom- 
mended in  very  large  doses  (twenty  grains)  as  a  sort  of  specific  in  neural^. 

PILULA    FERRI    CAKBONATIS— PILL  OF   CARBONATE   OF 

IRON.    U.S. 

This  blackish-green  pilular  mass  is  made  by  precipitating  a  syrupy  solution 
of  the  sulphate  of  iron  by  carbonate  of  sodium.  Throughout  the  subsequent 
washings,  and  during  drying,  sugar  is  kept  constantly  present  in  large 
amount,  so  as  to  prevent  the  absorption  of  oxygen  and  consequent  conversion 
of  the  protocarbonate  into  the  sesquioxide.  This  is  a  very  good  chalybeate, 
nearly  free  from  astringency,  and  may  be  given  in  doses  of  from  three  to 
five  grains,  in  pill  form.  Ptlulse  Fart  Compositm,  U.  S.,  contain  the  proto- 
carbonate of  iron  and  myrrh.  They  are  sometimes  used  in  anaemia  with 
amenorrhoea;  one  to  three  pills  three  times  a  day.  The  Mistura  Ferri 
Camposita.  U.  S.,  is  a  liquid  preparation  containing  substantially  the  same 
ingredients  as  the  compound  pills.     Dose,  one  to  two  tablespoonluls. 

Ferui  Sulphas — Sulphate  of  Iron.  U.  S.  (FeO,SO,  -f  7H0  — 
FeSO^  +  7HjO.).  The  pure  protosulphate  of  iron  is  made  by  dissolving  iron 
in  dilute  sulphuric  acid.  It  occurs  in  transparent  efilore>scent  rhombic  prisms 
of  a  pale  bluish-green  color  and  a  metallic  styptic  taste.  The  sulphate  of  iron 
is  a  very  decided  astringent,  and  in  a  concentrated  form  and  sufiicient  amount 
acts  as  an  irritant  poison,  producing  vomiting,  purging,  and  gastro-intestinal 
inflammation.  Externally  its  solution  (five  to  twenty-five  grains  to  the  fluid- 
ounce)  is  used  as  an  astringent  lotion.  It  has  been  especially  recommended 
in  this  form  (5i  to  Oj)  in  erysipelas.  As  a  simple  chalybeate  the  sulphate 
of  iron  should  never  be  used.  In  chronic  diarrlioea  it  is  sometimes  employed 
as  a  tonic  astringent.  Dose,  five  grains ;  in  the  form  of  the  dried  sulphate 
(^Ferrt  Sulj^has  Exsiccata,  U.S.),  three  grains. 

Liquor  Ferri  Subsulphatis — Monsel's  Solution.  U.S. — The  «o/m- 
tion  of  the  subsulphafe  [of  the  sesquioxide]  of  iron  (often  incorrectly  called 
solution  of  the  persulphate  of  iron)  is  a  most  powerful  astringent  and  styptic, 
and  is  used  solely  as  such.  It  is  but  slightly  irritant,  and  is  the  best  of  all 
the  astringents  for  staunching  hemorrhage  when  it  can  be  applied  directly 
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to  the  part,  as  in  external  wounds,  or  in  hsmiatemesis.  In  hemorrhage  from 
the  stomach,  ten  drops  of  it  may  be  given  in  a  tablespoonfiil  of  water,  the 
dose  being  repeated  as  necessary.  Applied  by  means  of  the  atomizer,  it 
18  often  very  efficient  in  hstmoptysis.  In  such  a  case  the  fluid  to  be  atomized 
should  have  the  strength  of  from  five  to  twenty  drops  to  the  ounce.  The 
inhalation  should  last  from  five  to  fifteen  minutes,  and  be  repeated  at  inter^'als 
of  an  hour  or  longer.  It  is  very  essential  that  the  liquid  should  be  finely 
pulverized. 

The  Sfjlutian  of  the  Tersulphate  [of  the  Sesquioxide]  of  Iron  is  also  offici- 
nal, under  the  title  of  Liquor  Ferri  Tersulphatis.  Owing  to  its  irritant 
action,  it  is  used  in  pharmacy  only  to  make  the  sesquioxide  preparations. 

TiNCTURA  Ferri  Chloridi — Tincture  op  Chloride  op  Iron,  U.S., 
contains  the  sesquichloride  of  iron,  muriatic  acid,  and  alcohol,  and,  from 
the  reactions  of  the  last  two  ingredients,  muriatic  ether.  It  is  prepared 
by  adding  alcohol  to  the  officinal  Liquor  Ferri  Chloridi,  and  is  a  reddish- 
yellow,  astringent,  irritating,  somewhat  corrosive  liquid.  It  is  an  excellent 
chalybeate,  possessed  of  peculiar  properties,  probably  in  some  measure  due  to 
the  ether  which  it  contains.  It  is  a  diuretic,  increasing  often  very  decidedly 
the  daily  urinaiy  secretion.  It  appears  also  to  exert  an  astringent  influence 
upon  the  urino-genital  mucous  membrane,  and  is  frec(uently  employed  with 
tincture  of  cantharides  in  gleet.  In  chronic  Bright^ s  disease  it  is  oflen  of 
very  great  service  as  a  chalybeate  diuretic.  In  erysipelas  it  is  constantly  em- 
ployed with  remarkable  results,  controlling  the  disease  in  a  manner  not  yet 
understood.  Analogy  has  suggested  its  employment  in  other  adynamic  affec- 
tions, such  as  diplulteria  and  pysemia,  but  its  value  in  these  diseases  is  much 
more  doubtful.  Locally  it  is  used  as  an  astringent  in  sore  throat ;  for  this 
purpose  its  strength  should  be  reduced  at  least  one-half.  As  it  is  very  de- 
structive to  the  teeth,  care  ought  to  be  exercised  in  its  use  about  the  mouth, 
and  also  in  its  administration.  The  dose  is  from  fifteen  to  thirty  drops,  given 
as  a  chalybeate  three  times  a  day ;  in  erysipelas,  every  two  or  three  hours. 
The  orange-yellow  crjrstalline  deliquescent  Sesquichloride  of  Iron  (Ferri 
Chloridum)  (Fe,Cl,  —  Fe,Cl^)  is  officinal,  but  is  very  rarely  used. 

Syrupus  Ferri  Iodidi.  U.  S. — The  Syrup  of  Iodide  of  Iron  contains 
7.33  per  cent  of  the  dry  protiodide  of  iron  in  the  fluidrachm,  and  is  made  by 
shaking  iron,  iodine,  and  water  together,  and  adding  hot  syrup.  It  is  a  trans- 
parent, greenish  liquid,  of  a  sweet,  ferruginous  taste.  It  deposits  no  sediment  on 
keeping,  and  should  not  aflect  the  color  of  starch.  If  it  strikes  a  blue  color  with 
the  latter  substance,  it  contains  free  iodine.  The  syrup  of  iodide  of  iron  is 
a  favorite  remedy  in  those  cases  of  anaemia  in  which  there  is  a  distinct  scrofu- 
lous taint.  It  is  believed  to  possess  the  peculiar  alterative  powers  of  iodine, 
conjoined  with  the  tonic  properties  of  iron.  It  is  enormously  used  in  sci-ofu- 
losis  occurring  in  anaemic  children ;  but  it  certainly  possesses  no  advantages 
over  a  ferruginous  tonic  and  iodine  when  given  separately  but  simultaneously. 
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Indeed,  it  seems  to  me  uncertain  whether  its  use  is  as  effective  as  the  sepa- 
rate  administration  of  iodine  and  iron.  The  dose  of  it  for  a  child  two  years 
old  is  five  to  ten  drops ;  for  an  adult,  thirty  to  forty  minims.  As  it  affects 
the  teeth  very  seriously,  it  should  always  be  freely  diluted  when  taken,  and 
the  mouth  should  be  well  washed  after  its  administration. 

There  are  four  ofiicinal  Citrates  of  Iron,  all  soluble  in  water.  Two  of  ihese 
(Ferri  Citras  and  Ferri  et  Ammonii  Citras)  occur  in  gamety-red  scales, 
and  are  simply  mild  chalybeates.  Dose,  five  grains.  The  Citrate  of  Iran  and 
Quinia  (Ferri  et  Quini^  Citras)  is  in  transparent  scales,  varying  from 
reddish  brown  to  yellowish  brown  in  color,  with  a  tint  of  green.  The  Citrate 
of  Iron  and  Strychnia  (Ferri  et  STRYCHNl-ffl  CiTRAS)  contains  one  per 
cent,  of  strychnia. 

There  are  two  officinal  Tartrates  of  Iron  (Ferri  ET  Ammonii  Tartras 
and  Ferri  et  Potassii  Tartras),  both  occurring  in  gamety  scales,  and 
soluble  in  water.  Dose,  five  grains.  The  Lactate  of  Iron  (Ferri  Lactas, 
U.  S.)  occurs  in  greenish -white  crystalline  crusts  or  grains,  soluble  in  forty- 
eight  parts  of  water.  It  is  a  good  chalybeate.  Dose,  five  grains.  There 
are  two  officinal  Phosphates  of  Iron,  which  may  be  used  in  five-grwn  doses. 
Ferri  Phosphas  is  a  bright  slate-colored  insoluble  powder.  Ferri  Pyko- 
pnosPHAS  is  an  excellent  preparation,  occurring  in  apple-green  scales,  some- 
what soluble  in  water,  and  nearly  free  from  ferruginous  taste.  The  officinal 
Oxalate  of  Iron  (Ferri  Oxalas),  a  yellow  powder,  and  Prussian  Blue 
(Ferri  Ferrocyanidum,  U.S.),  are  neither  of  them  eligible  preparations. 
The  Ammonio-ferric  Alum  (Ferri  et  Ammonii  Sulphas,  U.S.)  occurs  in 
octahedral  crystals,  of  a  pale  violet  color.  It  is  freely  soluble  in  water,  is 
very  astringent,  and  is  only  used  in  atonic  leucorrhaa,  in  which  affection 
marked  benefit  is  often  gained  by  the  exhibition  of  it  in  five-grain  doses  three 
times  a  day.  The  Bromide  of  Iron  (not  officinal)  has  recently  been  highly 
recommended  by  Dr.  Da  Costa  in  chorea  and  incontinence  of  urine  in  children 
(^Medical  and  Surgical  Reporter,  1874).  He  gives,  to  a  child,  five  grains, 
dissolved  in  syrup,  and  rapidly  increases  the  dose  to  twenty  grains.  In  a  few 
trials,  I  have  found  it  useless  in  chorea. 

Manganese. — The  Black  Oxide  of  Manganese  (Manganesii  Oxidum 
Nigrum,  U.  S.),  and  the  Sulphate  (Manganesii  Sulphas,  U.  S.),  have 
been  supposed  by  some  to  possess  therapeutic  properties  similar  to  those 
of  iron.  The  metal  manganesium  certainly  exists  in  the  blood,  but  its  salts 
have  failed  to  gain  the  confidence  of  the  profession,  although  highly  recom- 
mended by  Harmon,  of  Belgium,  and  by  Petre<^[uiu  (^NonveUes  Recherches  du 
Mangnnhse,  2d  ed.,  Paris,  1852,  also  BulUtin  Th^rapeutique,  March,  1852)  as 
an  adjuvant  to  the  chalybeates.  In  Dr.  Garrod's  experiments  upon  anaemia 
{Medical  Tim^s  and  Gazette,  1863)  the  preparations  of  manganese  failed  to  be 
of  service.  C.  C.  Gmelin  is  said  (  d.  S.  Dispensafori/)  to  have  found  the  sulphate 
act  as  a  powerful  cholagogue  on  the  lower  animals ;  and  Dr.  Thomson  states 
that  it  is  a  purgative  to  man  in  doses  of  one  or  two  drachms.     Dr.  Leand 
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affirms  (^Glasgow  Medical  Journal,  Jan.  1865)  that  the  oxide  of  manganese 
is  therapeutically  equivalent  to  the  preparations  of  bismuth  excepting  in 
that  it  does  not  constipate,  and  that  it  may  be  used  with  advantage  in  gas- 
tralffia,  pyrosis,  and  similar  stomachic  derangements. 

AOIDUM  SULPHUEIOUM-SULPHUEIO  AOID.    U.S. 

Oil  of  Vitriol  (SO„HO  —  H,SO  J  is  when  pure  a  colorless,  heavy  liquid 
(sp.  gr.  1.843).  On  exposure  to  the  air  it  rapidly  absorbs  moisture  and 
becomes  less  dense.  When  its  specific  gravity  is  1.78,  it  deposits  crystals  of 
the  bihydrated  acid  at  28°  F.,  and  may  burst  the  glass  in  which  it  is  kept. 
Owing  to  its  great  affinity  for  water,  it  is  used  in  chemistry  as  a  dcsiccant. 

Physiological  Action. — Concentrated  sulphuric  acid  is  powerfully  cor- 
rosive of  both  animal  and  vegetable  tissues,  abstracting  the  elements  of  water 
and  leaving  the  carbon  untouched.  It  consequently  blackens  organic  matter 
at  the  same  time  that  it  destroys  its  texture.  When  administered  in  thera- 
peutic doses  and  absorbed  into  the  blood,  it  is  converted  into  sulphates,  and 
as  such,  80  far  as  is  known,  is  eliminated. 

It  escapes  by  the  kidneys,  as  has  been  proven  by  Dr.  H.  Bence  Jones 
(^Lectures  on  Paihohgy  and  Therapeutics,  London,  1867)  in  regard  to  large 
therapeutic  doses,  and  is  attested  by  Maukopff  as  occurring  after  poisoning. 
As,  however,  the  amount  of  elimination  by  the  kidneys  seems  to  be  slight, 
it  is  very  probable,  as  Dr.  Headland  (^Action  of  Medicines,  London,  1852) 
conjectures,  that  it  is  excreted  both  by  the  lower  bowel  and  by  the  skin. 
Locally  applied,  dilute  sulphuric  acid  is  an  astringent,  and  clinical  experience 
proves  that  it  exerts  a  similar  action  when  taken  into  the  system.  Under 
such  circumstances  its  astringent  influence  is  most,  marked  upon  the  skin  and 
intestine, — parts  which  are  believed  to  excrete  it :  it  is  therefore  possible 
that  this  action  is  in  a  measure  local,  and  dependent  upon  the  presence  of 
the  excreted  acid. 

Therapeutics. — Concentrated  sulphuric  acid  is  not  rarely  used  as  an 
escharotic,  for  which  purpose  it  is  mixed  with  finely-powdered  charcoal  so  as 
to  form  a  paste.  Appropriately  diluted,  it  has  been  used  as  a  stimulant  and 
astringent  lotion  in  venereal  and  other  indolent  ulcers.  Internally,  sulphuric 
acid  is  very  useful  as  an  astringent  in  colliquative  sweats  {niglu-sweats)  and 
in  profuse  serous  diarrhcsas,  I  have  used  it  with  great  advantage  in  the 
sudden  serous  vomiting  and  purging  of  infants  known  as  cholera  infantum. 

It  has  been  employed  with  advantage  in  cholera,  and  a  remarkable  scries 
of  observations  by  Dr.  R.  G.  Curtin  {Philadelphia  Medical  Times,  vol.  iii. 
p.  649)  at  least  fiimish  good  reason  for  further  testing  its  powers  as  a  pro- 
phylactic against  this  disease.  The  facts  recorded  by  Dr.  Curtin  are  as 
follows.  A  very  severe  epidemic  of  the  disease  ceased  in  the  Insane  Depart- 
ment of  the  Philadelphia  Almshouse  within  twelve  hours  after  the  lunatics 
were  all  put  upon  the  free  use  of  sulphuric  acid  lemonade ;  the  only  new  case 
ftfier  ihis  being  in  a  man  who  refused  to  use  the  prophylactic.     Two  days 
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after  the  use  of  the  sulphuric  acid  was  stopped,  two  new  cases  occurred,  and  the 
epidemic  was  again  arrested  by  the  use  of  the  acid.  In  the  surgical  wards 
of  the  Hospital  Department  the  acid  was  used  from  the  banning  of  the 
epidemic ;  and  these  wards,  although  in  no  way  isolated,  were  the  only  parts 
of  the  institution  unvisited  by  the  disease. 

Sulphuric  acid  was  formerly  used  in  hemorrhages^  but  is  now  rarely  em- 
ployed. It  is,  I  think,  much  less  efficacious  than  some  other  remedies.  In 
acute  lead-poisoning  the  dilute  acid  is  an  efficient  antidote,  and  it  has  been 
proposed  by  M.  Gendrin  (Dr.  Bennett,  London  Lancet,  1856)  as  a  remedy 
in  chronic  lead-poisoning.  As,  however,  he  combined  its  internal  exhibidon 
with  the  daily  use  of  warm  sulphur-baths,  it  is  doubtful  how  much  of  the 
successful  result  was  due  to  its  action.  It  is  difficult  to  perceive  how  it  can 
do  good  in  these  cases,  and  I  do  not  think  the  clinical  proof  that  it  does  so 
has  as  yet  been  brought  forward. 

Toxicology. — When  swallowed  in  concentrated  form,  sulphuric  acid  acts 
as  a  corrosive  poison.  Death  from  collapse  has  resulted  in  two  hours  and 
a  half  (case  in  Medical  Times  and  Gazette,  vol.  i.,  1863),  but  usually  the 
course  of  sulphuric  acid  poisoning  is  much  more  protracted,  the  fatal  result 
having  been  delayed  in  some  cases  for  several  months.  The  usual  symptoms 
are  pain  in.  the  mouth,  throat,  and  epigastrium,  violent  vomiting,  oilen  of 
tarry  matters,  with  symptoms  of  collapse,  such  as  cold  extremities,  feeble 
pulse,  suppressed  voice,  and  clammy  skin.  The  mind  is  generally  dear  to  the 
last.  Profuse,  and  sometimes  bloody,  salivation  is  commonly  present.  The 
parotids  sometimes  swell  as  early  as  the  fourth  day,  and  Maukopff  {Syd.  Soc. 
Year-Book,  1863)  has  seen  suppurative  parotitis  apparently  induced  by  closure 
of  the  duet  of  Stcno,  retention  of  secretion,  and  consequent  irritation  of  the 
gland.  The  later  symptoms  are  those  of  ulceration  of  the  oesophagus  and 
stomach,  and  need  not  be  dwelt  upon  here.  The  larynx  is  often  profoundly 
affected.  There  is  a  very  marked  increase  in  the  amount  of  sulphates  in  the 
urine,  which  may  be  albuminous  and  contain  granular  casts.  Desquamative 
nephritis  may  be  developed  several  days  after  the  subsidence  of  the  first 
symptoms.  Thus,  in  one  of  the  cases  reported  by  Maukopff,  urine  which 
had  ceased  to  be  albuminous  on  the  third  day  became  so  again  on  the  twen- 
tieth, with  a  simultaneous  development  of  casts  containing  blood-corpuscles ; 
after  death  tubular  nephritis  was  found.  Another  symptom  noted  by  Mau- 
kopff was  intercostal  neuralgia. 

After  death,  greater  or  less  destruction  of  the  OBSophagus  and  stomach, 
or  of  the  air-passages,  is  found.  The  black  color  of  the  slough  is  a  diagnostic 
sign  which  an  examination  of  the  mouth  will  sometimes  render  available 
before  death. 

The  most  important  part  of  the  treatment  of  sulphuric  acid  poisoning 
consists  in  the  immediate  and  free  exhibition  of  the  antidotes,  which  should 
be  given  in  milk  or  in  water.  The  best  antidotes  are  chalk,  magnesia,  white- 
wash, and  soap.     Christison  condemns  the  use  of  the  alkaline  carbonates. 
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liecauae  they  are  themselves  irritating.  As,  however,  in  these  cases  time  is 
a  matter  of  vital  importance,  if  the  alkaline  car1;>onate6  be  the  only  antidotes 
at  hand  they  should  be  used  unhesitatingly. 

Administration. — Sulphuric  acid  should  of  course  be  given  properly 
diluted,  and  with  the  requisite  precautions  to  prevent  ite  injuring  the  teeth. 
It  is  best  administered  in  the  form  either  of  the  dilute  (^Acidum  Sidphuri- 
cum  Viiutum — Jii  to  Qj,  U.S.;  sp.gr.  1.082;  dose,  ten  to  thirty  drops) 
or  of  the  aromatic  sidphuric  acid  (^Addum  Suiphuricum  Arornaticuni — 
Jiii  to  Jxix,  U.  S.).  The  last  preparation  is  a  dark  reddish-brown  liquid, 
containing  alcohol  and  aromatics.     Its  dose  is  from  ten  to  twenty  drops.  * 

AOIDUM  MUEIATIOUM-MUEIATIO  AOID.  U.S.   (HCl.) 

Murijitic  Acid  is  a  colorless  aqueous  solution  of  hydrochloric  acid  gas, 
having  the  specific  gravity  of  1,160,  and  containing  rather  more  than  33.9  per 
cent,  of  the  gas.  The  muriatic  acid  of  commerce  commonly  has  a  yellowish 
tint,  produced  by  sesquichloride  of  iron,  or  sometimes  by  organic  matter. 

Physiological  Action. — In  its  concentrated  form  muriatic  acid  is  highly 
corrosive,  but  less  so  than  either  sulphuric  or  nitric  acid.  Its  astringent 
properties  are  not  all  decided,  if  indeed  it  really  possess  any.  As  it  prob- 
ably is  one  of  the  natural  acids  of  the  stomach,  it  would  seem  a»  though  it 
ought  to  be  capable  of  aiding  digestion.  It  also  appears  to  have  influence 
over  the  glandular  system  of  the  alimentary  canal,  increasing  by  it8  action 
their  normal  secretions. 

Therapeutics. — In  stomachic  dyspepsia,  muriatic  acid,  with  or  without 
pepsin,  is  often  useful  by  aiding  in  the  digestion  of  the  food.  In  other  cases, 
where  the  dyspepsia  is  intestinal^  with  a  tendency  to  diarrhoea  and  loss  of 
appetite,  muriatic  acid  combined  with  strychnia  and  some  aromatic,  such  as 
compound  tincture  of  cardamom,  is  often  very  advantageous.  In  low  fevers 
the  use  of  mineral  acids  has  been  highly  extolled  by  various  authorities.  I 
have  seen  a  number  of  cases  treated  upon  this  so-called  '*  Swedish  plan,"  and 
have  never  been  able  to  perceive  that  the  acids  do  any  real  good. 

LocaUy^  diluted  muriatic  acid  has  been  recommended  by  Breton ncau  in 
diphtheria.  He  employed  a  mixture  of  one  part  of  the  acid  to  two  of  honey ; 
but  bolder  practitioners  have  used  it  of  full  strength,  with,  it  is  claimed,  good 
effect.  It  should  be  applied  by  means  of  a  little  mop,  scrupulous  care  being 
exercised  to  prevent  any  of  the  acid  from  coming  in  contact  with  parts  not 
protected  by  false  membrane. 

Toxicology. — Muriatic  acid,  as  a  poison,  is  similar  in  its  efTects  to,  but 
less  powerfiil  than,  sulphuric  acid,  recovery  having  occurred  afler  the  ingestion 
of  an  ounce  of  the  officinal  acid  {Boston  Medical  and  SurgicalJoumal,  vol. 
XV.).   The  treatment  is  similar  to  that  of  poisoning  from  other  mineral  acids. 

Administration. — The  acid  is  best  given  in  the  form  of  the  ofHeinal 
Acidum  Muriaticnm  Dilutum  (Jiv  to  Oj ;  sp.  gr.  1.033).  Dose,  ten  to  thirty 
drops,  properly  diluted. 
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AOIDUM  IHTRIOUM-iriTRIO  AOID.  U.S.    (NO,,no-HNO,.) 

A  liquid  of  the  specific  gravity  of  1.420,  which  as  first  made  is  colorless, 
but  by  exposure  to  the  light  acquires  a  yellow  tint  It  oxidizes  all  of  the 
common  metals  except  gold,  and  is  exceedingly  corrosive  to  living  tissue, 
which  it  stains  an  indelible  yellow.  When  diluted  it  converts  most  animal 
and  vcgetjible  substances  into  oxalic,  malic,  or  carbonic  acid. 

Physiological  Action. — Whon  applied  to  any  portion  of  the  living 
organism,  nitric  acid  acts  as  a  most  powerftd  chemical  caustic.  When  very 
greatly  diluted,  it  is  a  simple  local  stimulant,  with  very  slight  astringent 
powers.  Owing  to  its  chemical  activity,  its  vapor  was  at  one  time  used  as  a 
disinfectant ;  but  it  has  been  superseded  by  other  substances.  Taken  inter- 
nally in  small  amount,  it  acts  as  a  stimulant  upon  the  glandular  system  of 
the  alimentary  canal,  and  in  serous  diarrhoea  appears  to  exert  an  astringent 
influence.  It  seems  to  me  very  probable  that  these  effects  are  local  rather 
than  constitutional,  due  to  a  direct  action  of  the  acid  upon  the  mucous  mem- 
brane of  the  bowel.  On  entering  the  blood,  nitric  acid  must  be  converted 
into  a  nitrate.  In  regard  to  its  elimination  we  have  but  little  definite  infor- 
mation, but  it  probably  escapes  through  the  same  channels  as  does  sulphuric 
acid. 

Therapeutics. — Nitric  acid  is  used  quite  frequently  as  an  escharotic, 
especially  in  cases  of  chancres  and  venereal  or  other  warts.  In  its  employ- 
ment care  should  be  taken  to  protect  the  sound  tissue  by  oil,  or,  still  better, 
by  a  layer  of  soap.  It  may  be  applied  by  means  of  a  splinter  of  wood,  or, 
if  it  is  to  be  used  more  freely,  by  a  little  mop.  When  it  has  penetrated  as 
deeply  as  is  desirable,  washing  the  part  with  warm  soapsuds  will  prevent 
further  action.  Very  much  diluted  (five  to  twenty  drops  to  the  ounce),  it 
forms  a  good  stimulant  lotion  for  indolent  ulcers.  It  should  not  be  employed 
as  a  mouth- wash,  on  account  of  its  destructive  action  on  the  teeth.  Of  course 
this  does  not  apply  to  its  use  as  a  caustic  in  cancrum  oris,  in  which,  as  in  other 
forms  of  acute  gangrene,  such  as  phagedenic  chancres  and  hospital  gangrene, 
it  is  very  efiicient.     In  these  cases  it  must  be  applied  thoroughly. 

Internally,  nitric  acid  has  been  used  in  low  fevers,  but  with  doubtful 
advantage.  In  dyspepsia,  in  chronic  hepatic  congestion,  in  the  ox(dic  acid 
diathesis,  in  the  dyscrasia  of  constitutional  syphilis,  nitric  acid  has  been 
employed  with  advantage,  but  is  much  inferior  to  the  nitro-muriatic  acid. 

In  1826  Dr.  Hope  claimed  for  the  Acidum  Nitrosum  a  specific  action  in 
serous  diarrhoea,  including  the  sudden  acute  diarrhoeas  of  hot  climates,  and  in 
the  chronic  dysenteries  originating  under  similar  circumstances.  The  formtda 
he  employed  is  as  follows :  B  Acidi  nitrosi,  f  3i ;  Misturse  camphorae,  f  Jviii ; 
Misce,  et  adde  Tinct.  opii,  gtt.  xl.  S. — A  fourth  part  to  be  taken  every 
three  or  four  hours.  Under  the  name  of  Hopes  Camphf/r  Mixture  a  prepa- 
ration similar  to  this  has  been  much  used,  but  has  gradually  lost  the  confidence 
of  the  profession,  chiefly,  I  believe,  because  on  theoretical  grounds  the  original 
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^■Tronla  has  been  departed  from.     The  Nitroiu  Acid  of  the  shops  ^Addum 
^S&rrwum,  Ediuburgh  Phiinuacopniu)  ts  an  orange-red  liquid,  vrhiiih  ma;  be 
looked  npon  oa  a  solatton  of  nitric  oxide  in  nitric  acid.     When  it  is  diluted 
with  wnter  it  is  after  a  short  time  converted  into  simple  nitric  acid.    For  this 
reason  it  hna  been  customary  to  substitute  nitric  acid  for  the  Acidum  Nitro- 
■nm  of  Hope's  original  formula.    It  should  he  noted,  liuwever,  that  the  kttcr 
only  provided  sufficient  of  the  remedy  to  last  a  few  hours,  and,  as  the  reaction 
which  has  been  spoken  of  re[|uires  some  time  for  its  ]>erformancc,  I  do  not 
think  tliat  theory  in  truth  warrants  the  change.     Practically  I  have  failed 
abaulntely  with  the  new  formula,  wlien  immediate  relief  was  atlerwards  ob- 
tained by  the  nac  of  the  medicine  prcjmrcd  according  to  the  old  plan.    Made 
^p  this  way  and  used  whilst  IVeah,  Hope's  Camphor  Mixture  is  a  very  efficient 
Hkougb  disagreeable  remedy  in  diarrhteas  connected  with  disordered  secretion 
^Bf  the  liver  and  other  glands  of  the  alimentary  canal. 
^P  ADMiNTaTiiATtoN. — The  dose  of  the  strong  acid  is  from  five  to  twenty 
HiDps;  of  the  diluted  (^Acidum  Nilrieian  DUulum,  Jiii  to  Oj,  U.S.;  sp.gr. 
^KA68),  from  Gtlcco  to  sixty  drops. 

^B  TnxtcoLnoT. — When  taken  in  a  concentrated  form,  nitric  acid  is  a  cor- 
^■riru  poison,  exceeding  even  sulpliuric  acid  in  violence.  The  symptoms  so 
^■(■ely  resemble  those  induced  by  the  latter  substance  that  it  is  unnecceiiary 
^B  detail  tliem  here,  as  is  also  true  of  the  treatment.  The  distinguishing 
^Htncter  is  to  he  found  in  the  color  of  the  alfecCc*!  tissues,  which  in  nitric 
^■Id  poisoning  are  stained  of  a  deep  yellow. 

HaOIDUM  KITEOMHEIATIOTJM-liflTEO-MUBIATIO  AOID.  U.S. 
^m  Tliia  prejmrolion  is  made  by  mijiug  three  part.s  of  nitric  with  five  parts  of 
^■■riatic  acid.  If  the  acid  be  sufficiently  strong,  an  orange-colored  iiquid  is 
^■Bied,  with  the  evolution  of  intensely-irritating  vapors.  AtWr  standing  for 
^ungtb  of  time,  the  red  color  changes  to  a  golden  yellow.  It  is  in  this  state 
^Bft  the  United  States  Pharmacop<£ia  directs  the  acid  to  be  used.  By  longer 
^Hading  the  gohUn  yellow  becomes  ffTiion-yellow,  and  the  odor  of  chlorine  ia 
^BloHt  entirely  lost.  These  changes  are  hastened  by  light,  hnt  will  occur  in 
^^B  dftrk  and  in  well-^toppcriid  bottles.  Although  the  golden-yeliow  acid  is 
^Hccttid  by  the  Pharmacopceia,  yet  careful  clinical  studies  have  convinced  me 
^Hjt  tJie  acid  acl«  much  more  efficiently  when  freshly  prepared  and  of  a  deep- 
^■3  color.  In  some  cases  it  has  seemed  lo  me  useful  only  when  in  the  latter 
^■rm.     The  lemon-yellow  acid  is  nearly  valueless. 

^B  PtlTHinLoaiCAL  Actios. — In  concentrated  form  nitro-muriatic  acid  is 
^Bondingly  corrosive.  Our  knowledge  of  its  action  in  small  doses  is  purely 
HpoicaJ,  and  will  be  spoken  of  under  the  head  of  Therapeutics.  The  chemistry 
H(  the  acid  is  so  complex  and  uncertain  that  no  reasonable  conjecture  can  be 
^■■de  M  to  the  form  in  which  it  is  absorbed  or  the  method  of  its  escape  from 
^BB  body.  That  it  is  ahsorbed  in  hoiho  f^rm  is  proven  hy  it«  oocasionBlly 
^■pducing  salivation,  even  when  appliol  to  the  skin  by  means  of  buihs. 
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Therapeutics. — The  remedial  value  of  nitro-muriatic  acid  depends  chiefly 
upon  the  power  which  it  possesses,  to  a  much  greater  degree  than  any  other 
of  the  mineral  acids,  of  influencing  the  action  of  the  liver  and  other  glandular 
organs  of  the  alimentary  canal.  Originally  proposed  hy  Dr.  N.  Scott,  of 
Bombay,  in  the  chronic  hepatitis  of  hot  climates,  it  has  been  used  with  great 
success  by  Anncsley,  Martin,  and  other  famous  India  surgeons.  The  remedy 
would  seem  not  to  be  indicated  in  hepatitis  with  high  fever  and  a  tendency 
to  rapid  suppuration  so  much  as  in  the  slower  form  of  the  affection,  which 
normally  ends  in  chronic  enlargement  and  induration  of  the  viscus.  In  the 
habitual  congestion  of  the  liver  occasionally  seen  in  this  climate  I  have  used 
it  with  the  most  marked  benefit.  In  the  still  milder  affection  known  as 
^*  hiUomnesSy^  whose  pathology  is  probably  a  torpid  condition  of  the  small 
glands  of  the  alimentary  mucous  membrane  as  well  as  of  the  liver,  nitro- 
muriatic  acid  has  yielded  in  my  hands  most  excellent  results.  That  the 
remedy  does  act  upon  the  liver  is  proven  by  the  fact  that  in  these  cases  it 
sometimes  produces  violent  bilious  diarrhoea.  When  jaundice  depends  upon 
obstruction  or  upon  any  of  the  severer  organic  diseases  of  the  liver,  the  acid 
is  of  little  if  any  use  *,  when,  however,  the  jaundice  depends  upon  torpor  of 
the  liver,  or  even  when  it  is  catarrhal  in  origin,  the  remedy  may  be  of  great 
service.  Even  in  the  early  stages  of  cirrhosis,  whilst  the  liver  is  still  enlarged, 
nitro-muriatic  acid  should  be  tried,  as  in  some  cases  apparently  of  this  char- 
acter great  benefit  has  been  derived  from  its  use. 

In  those  forms  of  chronic  diarrhcea  in  which  the  disease  is  really  an  intes- 
tinal dyspepsia,  nitro-muriatic  acid  may  be  of  the  utmost  service,  benefiting 
and  even  curing  cases  which  have  resisted  all  other  treatment.  As  the  effect 
of  the  acid  is  not  a  sudden  one,  it  is  evident  that  it  acts  in  these  cases  not  as 
an  astringent,  but  by  restoring  the  normal  digestive  power. 

There  is  a  morbid  condition,  probably  dependent  upon  defective  primary 
assimilation,  in  which  the  chief  symptoms  are  general  malaise,  a  feeling  of 
weakness,  a  lack  of  elasticity,  a  very  great  depression  of  spirits,  in  which 
crystals  of  oxalate  of  lime  are  generally  to  be  found  in  the  urine,  and  in  which 
nitro-muriatic  acid  produces  in  a  few  days  a  surprising  revolution. 

As  a  "  blood-purifier"  the  acid  has  been  employed  in  constitutional  syphilis^ 
and  in  various  ulcerative  skin-affections.  In  these  diseases  it  no  doubt  does 
good  by  improving  digestion  and  increasing  glandular  action,  but  there  is  no 
reason  to  believe  that  it  is  a  direct  alterative. 

Administration. — For  reasons  which  have  already  been  given,  when 
nitro-muriatic  acid  is  administered  internally  it  should  be  freshly  prepareil ; 
and,  as  the  changes  which  have  been  spoken  of  take  place  more  rapidly  when 
the  acid  is  mixed  with  water,  the  ofiicinal  dilute  nitro-muriatic  acid  i.s  an  in- 
eligible preparation.  As  light  hastens  its  deterioration,  the  strong  acid  should 
always  be  kept  in  a  dark  bottle  with  a  glass  stopper.  Directly  after  mixing 
the  acids  the  evolution  of  gas  may  be  so  great  as  to  necessitate  its  being 
allowed  to  escape.     After  six  or  eight  hours,  however,  the  bottle  should  be 


[Mied.  The  dose  of  the  etron^  acul  ia  from  fivo  to  eigbt  drops, 
1,  and  taken  through  a  lube  aflcr  meals. 
mfc  /tepatic  (lisease*  the  externa]  applicalion  of  the  acid  seems  lo 
i  even  better  resulte  than  its  internal  use.  In  India,  according  to  Sir 
uiidd  Miirtjn,  the  bath  ia  used  as  follows :  1.  Take  Hydroclilorio  acid  f  Jiii) 
Ifitrio  acid  f  Jii,  Water  fjv.  Mix.  Two  gailons  of  water  and  six  fluid- 
oiinoee  of  the  above  mixture  suffice  for  a  bath,  which  wiil  keep  fit  fur  ui<e 
daring  three  days,  provided  hulf  a  (luidounce  of  acid  and  a  pint  of  water  are 
idddl  morning  and  evening.  The  both  must  of  couree  be  given  iu  wooden 
or  earthenware  veascls,  and  if  it  beeomes  iieoessarj  to  warm  it  only  a  portion 
should  be  heated,  and  the  rest  then  added.  In  urgent  cases  the  whole  bodj 
may  be  immersed  in  the  bath ;  but  generally  a  foot-bath  is  preferable,  the  in- 
side of  the  tLiglis  and  arms  and  the  hepatic  region  being  at  the  aame  time 
sponged.  The  bath  should  be  repeated  twice  daily,  lasting  each  time  for  ten 
or  fifteen  minutes, 

I  have  liad  no  experience  in  this  method  of  using  nitro-muriatio  acid,  bat 
have  derived  g;Teat  benefit  from  the  a];iplication  of  the  add  over  the  liepatio 
region.  My  plan  has  been  to  wring  cut  a  large  piece  (eight  by  ten  inches) 
f  spongio-piline,  or  of  canton-flannel  (several  layers),  in  a  lotion  of  astreDgtb 
iDg,  according  to  the  irritability  of  the  patient's  skin,  from  one  to  three 
ichnifl  to  the  pint,  and  to  apply  this  over  the  right  hypocfaoadrium, 
ering  il  with  a  piece  of  oiled  silk  supported  by  a  bandage.  The  applica- 
is  a  prickling  seusation,  and  afi«r  a  time  may  produce  a 
e  local  sweating.  The  dressing  may  be  lefl  on  from  half  an  hour  to  an 
r,  and  be  repeated  three  or  four  times  a  day ;  some  patients  can  wear  it 
ttost  ooDtinuousiy. 

f  ToxicoLOGT.^When  taken  in  poisonous  doses,  nitro-muriatic  acid  pro- 
e  symptoms  and  results  similar  to  those  following  the  ingestion  of  nitric 
The  color  of  the  stain  produced  by  it  is  yellow,  and  its  autidotus  are 
e  as  those  of  other  mineral  acids. 
I  Licno  Acid  (AcrotTM  Lactipcm,  U.  S.)  appears  to  he  the  natural  add 
r  the  gaatric  jnicc,  and  may  with  propriety  be  used  as  an  adjavant  to  pepsin 
Ji  (loses  of  half  a  drachm  three  times  a  day.  This  is  the  only  way  in  which 
kiB  employed  in  medicine. 

PHOSPHOBUS,  (P.)  U.S. 
I  Phosphorus  is  a  translucent,  when  pure  nearly  colorless,  but  usually  alighily 
jellcrwisfa,  highly  inflammable  elementary  body,  which  ig  ta8t«less,  but  poasessed 
of  a  peculiar  alliaceous  odor.  It  is  obtained  from  the  phosphate  of  calcium  of 
etldned  bones,  by  taking  away  the  lime  with  sulphuric  acid  and  deoxidizing 
6  residuum  by  heating  with  charcoal.  It  is  insoluble  in  water,  sparingly  sol- 
e  in  ether,  absolute  alcohol,  and  the  oils,  freely  so  in  chloroform.  It  tokca 
e  at  100°  F.,  and  melts  at  108°  F.  In  the  shops  it  is  in  cylindrical  sticks, 
i  with  a  whitish  layer,  and  having  when  cut  a  waxy  consislcncc  and 
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lustre.  When  properly  treated,  it  is  converted  into  several  allotropic  forms, 
the  red  phosphorus,  black  phosphorus,  and  the  crystallized  metallic  phos- 
phorus of  Hittorf  The  first  of  these  is  the  most  important ;  it  is  brittle, 
does  not  take  fire  at  ordinary  temperatures,  and  is  said  not  to  be  poisonous. 
Physiological  Action. — The  physiological  action  of  phosphorus  in 
therapeutic  doses  is  probably  entirely  different  from  that  which  it  exerts  when 
in  larger  amounts.  It  is  a  constituent  of  most  of  the  more  important  tissues, 
and  is  especially  abundant  in  the  nerve-centres.  Like  iron,  cod-liver  oil,  etc., 
it  appears  to  act  when  given  in  minute  quantity  as  a  stimulant  to  the  nutri- 
tion of  the  tissues,  into  whose  composition  it  enters.  So  far  as  the  nervous 
system  is  concerned,  this  assertion  rests  chiefiy  upon  clinical  observation ;  but 
Dr.  Wegner  (  Virchoto's  Archiv,  June  22,  1872)  has  experimentally  demon- 
strated such  an  action  upon  the  bony  tissues.  He  found  that  when  adult 
animals  were  fed  upon  minute  doses  of  phosphorus  the  spongy  tissue  in  the 
long  and  short  bones  was  thickened,  and  the  compact  tissue  rendered  more 
dense.  Afler  a  time  new  tissue  was  deposited  upon  the  inside  of  the  shafts 
of  the  long  bones,  and  this  went  on  in  some  instances  until  the  marrow-cavity 
was  obliterated.  The  action  upon  the  bones  of  growing  animals  was  even 
more  marked. 

Phosphorus  was  at  one  time  believed  to  be  a  diffusible  stimulant,  and  it 
possibly  may  exert  such  an  infiuence.  In  the  acute  nervous  exhaustion  of 
typhoid  pneumonia  I  have  seen  it  apparently  act  very  favorably  in  this  way. 

For  reasons  to  be  hereafter  adduced,  it  is  certain  that  in  poisonous  doses 
phosphorus  acts  as  phosphorus,  and  when  it  is  administered  therapeutically 
it  certainly  enters  the  blood  in  its  elemental  form,  and,  I  believe,  acts  as  such. 
Dr.  Wegner  advances  the  following  reasons  for  believing  that  it  does  not  act 
as  phosphoric  acid  so  far  as  the  bony  tissues  are  concerned.  First.,  no  similar 
action  can  be  obtained  from  phosphoric  acid  unless  from  eight  hundred  to  one 
thousand  times  the  propoi*tional  dose  be  given.  Second,  the  newly-formed 
tissue  is  at  first  gelatinous.  Third,  there  is  no  excess  of  phosphates  in  the 
bone.  Fourth,  when  the  food  is  deprived  of  lime  the  same  new  tissue  arises, 
but  remains  in  a  soft,  gelatinous  state. 

Therapeutics. — The  chief  use  of  phosphorus  in  medicine  is  as  a  nutri- 
ent tonic  to  the  nervous  system.  In  all  cases  of  chronic  nervo^is  exhausfion, 
whether  involving  the  cerebral  or  spinal  centres,  it  is  of  great  value.  I  have 
seen  marked  benefit  from  its  use  when  the  symptoms  were  not  severe  enough 
to  indicate  organic  lesion  ;  but  the  most  remarkable  results  have  been  in  the 
cases  in  which  the  structure  of  the  centres  Wiis  apparently  deeply  implicated. 
In  threatening  cerebral  goftening^  in  myelitic  paraplegia  from  exeesfflve 
venery,  it  is  the  only  drug  which  appears  really  to  affect  the  nerve-centres, 

In  neuralgia  attention  has  recently  been  drawn  by  several  writers  to  \ts 
virtues ;  and,  as  neuralgia  is  often  simply  an  expression  of  exhausted  nerve- 
power,  the  use  of  phosphorus  is  commended  by  reason  as  well  as  by  experience. 

It  is  probable  that  it  may  be  of  value  in  some  cases  of  impaired  vitality, 
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.tliough  Uie  nervous  system  be  aot  obviously  implicated.  Dr.  H.  Eiimes 
fJDiiblia  Journal  of  Medical  Seiencet,  Jan.  1872)  stutea  thtit  he  haa  obtuitied 
benefit  from  its  use  is  obstitiatti  skin-afictttions,  auc-h  ta  lupim,  aenr,  and 
AttcDtioD  has  been  recently  coIIikI  abroad  to  its  use  in  calaraet.* 
•ooouitt  of  its  tuarlced  iiiflueiice  on  tbe  development  of  bone,  Dr. 
'egnor  suggests  its  u&e  lu  otlcomalacia  mid  in  rtckel*,  but  as  yet  there 
h»i  been  DO  clinical  ex|>crienL-e  nrith  the  drug  in  tliese  disorders. 

Prof.  Samuel  B,  Pcruy  has  used  a  preporatioa  of  pliosphorus  (see  Admin- 
istratioD)  with  great  advantage  in  eases  of  repealed  furuncular  eruptions 
(JVu«  £ua.i/,  Tiiiitiaclioiu  of  the  American  Medical  Aasiciatiun,  lt!T2,  p. 
659). 

ToxjcoLftGT. — The  ingeadon  of  a  fulol  dose  of  phosphorus  is  nut  followed 
by  any  sonstbte  effects  fur  some  time.  Afler,  however,  from  three  to  twelve 
houra  a  sense  of  weakness  and  of  general  wretchedness  manifests  itself,  and 
in  a  largo  prnpf>rlion  of  the  cases  (aceurding  to  Lewiu  eighty-eight  per  cent.) 
is  Bccompanicd,  or  soon  fuUowed,  by  vomiting.  With  tbe  emesis  tharo  is 
nausea,  Bud  iu  most  cases  the  patient  soon  L-omplains  of  abdominal  paiii,  the 
Kverity  of  whieh,  however,  never  equals  that  of  corrosive  poisoning.  The 
natCcrB  vomited  consist  of  food,  mucus,  and  bile.  During  the  first  eight  or 
hours  they  oflen  smell  strongly  of  phosphorus,  and  are  luminous  in  the 
dark.  The  vomiting  may  persist  duriug  the  whole  attack,  but  generally 
on  the  second  or  tbird  day,  to  reappear  with  the  Bubeequent  jauudiue, 
when  coffee-colored  vomit  from  exuded  blood  is  ejected.  The  pain,  which  in 
tnost  cases  abates  with  the  vomitlug,  of^en  spreads  from  the  epigastrium  over 
the  whole  abdomen,  and  iu  rare  iuatiuicos  is  paroxysmal.  Ji'  it  reappear  in 
the  latter  stages,  it  is  apt  to  alTect  espi-ciolly  the  right  hypocboudrium,  and 
ia  wsodated  with  decided  tuodernetis  in  the  region  uamed  and  in  the  epigos- 

The  tongue  is  whitish  or  abnurmally  red,  sometimes  furred.  Tliere  is 
generally  fever,  loss  of  appetite,  and  thirst.  Sloukopff  has  noted  a  morning 
and  evening  temperature  of  from  37°  C,  to  39°  C,  and  from  37.4°  C.  to  SSJ-S" 
C.  respettivcly.  During  the  lattor  part  of  tbe  i/ase  there  is  very  often  a  re- 
markable fall  in  the  temperature,  which  ia  generally,  but  not  always,  a  pre- 
cursor of  death.  The  lowest  point  I  have  seen  uoled  was  31.2°  C.  (88.2°  F.) 
Mme  hours  before  death.']-  Id  some  coses  fever  is  altogether  absent  or  comes 
on  jnst  before  death.  J 

The  stools  are  at  times  normal  in  character  and  frequency,  but  there  ia 
genorally  diarrhoea  or  constipation,  with  flatulence.  Lat«  in  the  attack  the 
passages  are  in  most  cases  very  light  clay-colored,  or  even  whitish,  and  ex- 
ceptionally they  are  bloody.     In  some  eases  they  are  phosphorescent. 

*  Dr.  TatlgDOt,  Rcmtt  de  THrapimliqm  Iffdiat-Chirvryicatt.  Augnat  Rod  September, 
I  ISTl  I  Prof.  Qiappi.  GiuntaU  d' 0/l<il<«t>l'-gio.  abtlmcl  in  A'.  Y.  Medical  Retard,  1S72. 
Dr.  Baltmimn,  Arrliir  der  BnUnudr,  1871,  p.  2ST. 
J  Sve  C«M  uf  ConcaU,  Sudi-ham  Sbc.  Ytar-Boak,  IBGS-TO,  p.  461. 
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Jaundice  comes  on  in  from  thirty-six  hours  (cases  reported  by  Maukopff, 
Wieuer  Medtzhi.  Wochenschrift,  1863,  and  by  Tiingel,  Klinuche  MUtheilungtn 
v*m  tier  Medicin,  Ahtheilung  de$  AUgemein,  Krankenhauies  in  Hamburg, 
18G1)  to  five  days  (Lebert  and  Wyss,  Archives  OSrUrales,  6th  series,  xii.,  Sep- 
t<'nil>er,  1868)  after  the  ingestion  of  the  poison.  In  most  cases  it  appears  first 
in  the  conjunctiva,  but  sometimes  the  urine  gives  previous  warning  of  its 
approach.  In  some  cases  there  is  with  it  a  decided  and  palpable  increase  in 
the  size  of  the  liver,  which  may  pass,  if  the  patient  live  long  enough,  into 
an  c([ua]]y  apparent  lessening  of  the  bulk  of  the  viscus.  The  severe  nervous 
syuii'toms  are  rarely  if  ever  developed  until  after  the  jaundice,  although  early 
in  the  attack  there  is  not  uufrequently  anxiety,  headache,  giddiness,  and 
dreamy  unquiet  sleep,  or  even  sleeplessness.  The  more  pronoun'oed  ner\*ous 
symptoms  consist  of  delirium,  which  may  be  wild  and  is  very  frequently 
erotic,  with  somnolence  ending  in  coma  and  death,  occasionally  preceded  by 
convulsions.  According  to  Taylor,  the  latter  are  a  certain  sign  of  approach- 
ing dissolution.  Very  generally,  partial  spasms  and  fibrillar  contractions  of 
the  voluntar}'  muscles  occur,  although  there  is  always,  in  not  too  rapid  cases, 
progreasivc  paresis  of  the  voluntary  muscles.  Death  sometimes  takes  place 
suddenly  ft-om  collapse  and  cardiac  paralysis,  but  more  commonly  the  patient 
dies  comatose  from  a  gradual  failure  of  the  respiration  and  circulation. 

If  recovery  occur,  it  is  by  a  gradual  amelioration  of  the  symptoms,  and 
the  health  of  the  patient  is  apt  to  be  impaired  for  some  time.  Apparently 
de.sperate  cases  will  sometimes  convalesce  unexpectedly,  and  Tiingel  states 
that  a  favorable  issue  may  take  place  even  after  violent  delirium. 

The  urine  is  almost  always  much  affected  by  the  poisott.  Very  commonly 
it  is  scanty,  is  albuminous,  and  sometimes  it  contains  sugar.  As  was  first 
pointed  out  by  Munk  and  Lcydcu  {Die  acute  Phosphorvergiftung,  Berlin, 
18G5),  after  jaundice  has  set  in,  bile-acids,  as  well  as  biliary  coloring-matter, 
are  always  to  be  found  in  the  urine.  Not  uufrequently  a  cloudy  sediment 
consisting  in  part  of  epithelial  cells,  often  tinged  with  bile,  is  deposited. 
Dr.  Oswald  Kohts  {Pflligers  Archh\  Bd.  iii.  p.  1)  and  other  obsen^ers  have 
found  Icucin  and  tyrosin  in  the  urine  of  dogs  poisoned  with  phosphorus,  and 
undoubtedly  these  substances  are  sometimes  to  be  met  with  in  the  human 
excretion :  indeed,  Lebert  and  Wyss  {loc,  cit.,  p.  269)  state  that  tyrosin  has 
so  been  found  in  one  case,  and  Dr.  Ossikovsky  (  Wiener  Med.  PressCy  1872) 
asserts  that  in  another  case  he  has  found  both  of  these  substances  abundant  in 
the  urine.  Tlie  albuminuria  generally  follows,  but  may  precede,  the  icterus. 
A  very  remarkable  and  apparently  constant  constituent  of  the  urine  is  the 
sarco-lactic  acid. 

Phosphorus  induces  in  animals  symptoms  parallel  with  those  commonly  seen 
in  man  ;  although  Kohts  states  that  he  has  seldom  seen  albuminuria  in  ani- 
mals, even  when  the  structure  of  the  kidneys  was  profoundly  altered.  Orfila, 
Magcndie,  Munk,  and  Leyden  found  that  the  only  effects  following  the  injec- 
tion of  phosphuretted  oil  into  the  jugular  vein  of  an  animal  were  the  exhala- 
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tjoo  of  plios|i1ior!jB  ikdii  and  broDcho-puInioriiiry  itiflniuniRtion :  on  cxuniiimliun 
(Mnuk  and  Le}'(len),uil,  but  no  phoE[)IioruB,  wns  found  in  the  lungs.  LudiuitU' 
Hcraiaun  aud  Alfred  Bratiner  {DtnUch.  ArchivfUr  Kim.  Med.,  p.  198)  liave 
ebonn  that  in  these  experiments  there  was  embolic  orrcBt  of  the  oil  in  the 
piilmonnry  capillaries,  and  cotiBcqucnt  infltmimnti(in  with  Bubeoquunt  oxidation 
of  the  phosphorus.  When  the  phosjihurclled  oil  is  injueted  in  the  fuim  of 
^finu  emidsiun,  the  chfiriLct^rlstic  sjmptuius  aud  po8t-n)ort«m  appeBrancea  of 
iphorus-ptiiauning  result. 

In  some  tiiatanccs  phosphorus-poisoning  presents  ejiuploniB  quite  different 
1  the  ijpicul  amy.  Death  niaj  take  place  in  a  few  hours,  and  in  sueh 
«  jaundiw:  is  not  genfroliy  present.     ZeidW  reports  a.  caee  in  which  death 

mrred  in  about  forty-two  hours,  from  suppresBion  of  urine  followed  by 
ooUapse  and  erotic  deliriuin.  In  a  case  of  Bollinger's  (^Deulnche*  Archiv  far 
Klin,  Median,  Bd.  vi.,  1870)  the  I'hicf  symptoma  were  Toniiiiiig,  pain  and 
tetidt^rnesa  over  the  uhdonien,  great  weakness  of  pulse,  graduully -developed 
paxalyeis  of  the  legs,  aud  death,  without  jaundice,  in  four  and  a  half  days. 
The  autopsy  revealed  hemorrhagio  effusion  between  the  membranes  and  the 
apinal  oord,  and  also  into  the  sbeatha  of  the  proiimal  portions  of  the  spinal 

F  In  women,  fatal  dosca  of  pbosphonis  very  commonly  produce  u  bloody 
Kudo-menstruol  discharge,  and  when  pregnancy  exists  ainiost  lovarlahly 

e  abortion  or  miscarriage. 
I  The  older  tuxicologists  spoke  of  an  erosive  gastritis  as  a  common  residt  of 
spboms-poisoning,  but  it  is  now  well  established  that  sucii  affection  is 
f  rarely  induced  by  the  drug.*  As  was  first  poiuted  out  by  Virchow 
firehow't  Archiv,  Bd.  xxsi.,  1864)  tliere  is  universally  a  gastro-adenitia, 
ises  the  gastric  mucous  membrane  to  be  thickened,  opaque,  whitish, 
T  yellowidh-white.  Under  the  microscope  the  epithelial  cells  appear 
nUon  and  filled  with  granules  and  oil-globulee,  and  in  very  advanced 
generation  the  cells  completely  break  down.  This  gaetro-Hdcnitia  is  not 
a  local  action  of  the  phosphorus,  because  It  occurs  when  the  [•oison 
ia  introduced  through  other  channels  than  the  mouth.  The  duodenum  and 
iatcatiiics  suffer  similar  changes.  The  liver  b  generally  very  much  enlarged, 
friable,  and  light-oolored ;  sometimes  it  is  mottled,  and  sometimes  portions 
f  it  are  deeply  stfuned  with  bile.  The  cells  are  gorged  with  fat-globules, 
8  there  are  small-ecllcd  interatitial  thickenings  due  to  byper- 
■eia  of  the  trabecular  tiseue.  The  gall-bladder  may  be  full  or  empty.  In 
acted  cases  the  liver  undergoes  atrophy,  with  deetmetion  of  lis  wHTCting 
Tlie  kidneys,  especially  in  their  cortical  pi>rtion,  suffer  a  dcgenenition 
If  to  that  of  the  liver,  the  epithelium  becoming  enlarged,  granular,  fatty. 


JM  TUag*)  dill  uM  Rod  it  in  »  pUiuil  dsul  ii 
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and  finally  undergoing  destruction.  The  voluntaij  and  cardiac  muscles,  the 
spleen,  the  lungs,  and  probably  all  the  tissues,  partake  of  the  uniyersal  fatty 
degeneration*  which  Wegner  has  shown  to  involve  even  the  minute  arteriole8. 

The  blood  is  often  profoundly  affected,  becoming  very  dark,  losing  its 
power  of  coagulation,  and  apparently  suffering  also  in  its  corpuscular  elements: 
for  ecchymoses  are  almost  universal,  and  hsematin  crystals  are  occasionally 
found  in  the  viscera.  In  the  case  of  Concato  (Joe,  at.)  the  white  corpuscles 
were  observed  during  life  to  be  increased  in  number,  and  the  red  to  be 
diminished  in  size  and  altered  in  form.  The  ecchjrmoses  occur  in  all  parts  of 
the  body,  but  are  apt  to  be  especially  pronounced  in  the  mediastinum  and  the 
serous  membranes.  Schiff  has  found  that  in  dogs,  after  death  finom  phoe- 
phorus,  the  blood  does  not  pass  into  the  veins,  but  remains  in  the  arteries 
(Archiv/Ur  Exper.  Pathol,  und  Therap.,  Bd.  ii.  p.  347). 

Dr.  Mayer  states  that  when  very  large  doses  of  the  poison  have  been  taken, 
the  blood  and  even  the  urine  (?)  may  be  phosphorescent  (  CanstcUi's  Jahre^- 
hertcht,  Bd.  v.,  1862,  p.  123). 

The  elimination  of  bile-acids  in  the  urine  shows  that  the  jaundice  of  phos- 
phorus is  caused  not  by  an  arrest  of  secretion,  but  by  an  occlusion  of  the 
biliary  passages  and  consequent  resorption  of  the  bile.  Dr.  0.  Kohts  {loc.  cit.) 
has  apparently  demonstrated  that  the  occlusion  is  most  frequently  due  to  the 
duodenitis  involving  the  common  duct,  so  as  to  obliterate  its  lumen  by  the 
swelling  of  the  mucous  membrane.  In  some  cases,  however,  it  is  probable, 
as  believed  by  Wyss,  Alter,  and  £bstein,  that  a  catarrhal  inflammation  of 
the  minute  gall-ducts  is  the  cause  of  the  jaundice,  and  also  that  the  result  is 
in  part  effected  through  pressure  upon  those  ducts  by  the  swelling  of  the 
glandular  and  trabecular  tissue.f  It  is  proper  to  state  that  Demarbaix  and 
Willmart  (Presse  Medicate,  xxi.j  1869,  and  Schmidt* i  JdhrlAicher,  p.  152,  Bd. 
cxliv.)  insist  that  the  icterus  is  not  really  heptogenous,  but  hsemic  in  origin, 
chiefly  because  they  have  found  haematoidin  in  the  urine.  This  fact,  however, 
proves  only  that  the  blood  is  altered  by  the  poison ;  it  does  not  disprove  the 
liver-origin  of  the  jaundice. 

Acute  pho^5phoru8-poi8oning  so  closely  resembles  yellow  atrophy  of  the 
liver  that  their  clinical  distinction  is  sometimes  diflKcult,  nay,  impossible. 
Distinct  phosphorescence  in  the  breath,  vomit,  or  stools  would  of  course  be 

*  The  eoope  of  the  present  work  does  not  allow  of  a  full  discussion  of  the  pathology  of 
phosphoruB-poisoning.     The  reader  is  referred  to  the  following  papers: 

JEtuden  ciiniquen  et  expirimentalet  tiir  V Einpoi»nnncment  aign  par  le  Pho»jihore.  Par 
Prof.  H.  Lebert  and  Dr.  0.  Wyss. — Archivet  G(nirale»f  Sept,  1868  (an  elaborate  essaj  on 
the  whole  subject). 

Znr  patholfHjiachen  Anaiomie  der  acuten  Leberatrophte  ntid  der  Photphorvergi/tuagf  TOn 
Dr.  Otto  Bollinger.-— Z)*u/»cA<f»  Archh/Ur  Klin,  Med.,  Bd.  v.,  1869. 

Ueher  Irterut  hex  PhoHphoi-vtrgi/tung,  von  Dr.  0.  Kohts. — Ibid, 

f  For  an  elaborate  discussion  of  the  cnuse  of  jaundice,  see  Kohts's  Memoir,  Deuttrk^s 
Arc.hit>y  Bd.  V.  p.  168;  consult  also  that  of  Dr.  Bollinger,  Centralhlatt  fdr  die  Med.  K'im^ 
1869,  and  l)eut»che»  Archiv,  Bd.  v.,  1869. 
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direct  evident  of  poiaoning.     This  jjliceitliorescence,  however,  very  often 
cHiiDot  be  iletected :  according  Uj  Vetl«r  {  Virchaw't  Archiv,  Bd.  liii,  p.  18(i) 
can  b«  rendered  more  evident  iu  the  vouil,  stools,  etc,,  by  ocidifyiug  with 
Iphuric  acid  and  warmiDg  iu  a  ehidlow  diiih.     Wbeu  death  eiiBues  during 
first  week  of  phoBphorua-poiaouing,  the  enloi^ed  liver  affords  a  distinctive 
if  of  poisoDiDg ;  but  nhcn  the  caite  is  more  protracted,  the  alroptiicd  liver 
of  ph(«pboni8  cannot  be  distinguished  from  that  of  the  nutura]  disease.     Tlie 
G)rmpt(>iiis  diuiug  life  rarelj',  if  ever,  afford  Eufficient  ground  for  a  positive 
dio^osis.     The  loll  in  the  symptoms  after  the  first  onset  of  the  disease  hap- 
pens more  generally  in  phosphorua-pnisonlng  than  in  yellow  atrophy.     Yet 
the  clinical  differences  between  varioiia  cueca  of  either  affection  are  greater 
than  those  which  have  been  relied  upon  as  separating  the  two  affections. 
ler  has  asserted  that  oxymandelic  acid  in  atrophy  of  the  liver  replaces 
sarco-Iactic  add  of  phosphorus-poisoaing,  and  stress  has  been  laid  upon 
assorted  &ct8  that  in  the  natural  disease  Icucin  and  tyrosin  are  present  in 
indancc  in  the  urine,  whilst  in  the  poisoning  they  are  absent.     In  )*cl!ow 
iphy,  however,  tyrosin  is  not  unfrenucutly  absent  from  the  urine,  and  leuan 
it  in  vety  auali  amouot,  whilst  the  contrary  lias  already  been  stated  to 
in  some  cases  of  phosphorus-jKiisoning.     In  regard  to  the  acids  iu  the 
inc,  very  uurefiil  chemical  analysis  would  in  any  case  be  necessary  to  det«r- 
the  presence  of  cither  of  them,  and  sufScient  evidence  is  certainty  not  yet 
icoDiing  lo  show  that  cither  of  them  is  really  ohanurf^ristic.     Chemical 
linution  is  then  absolulcly  neccffiaiy  in  all  mt-dioo-legal  case*.     (For  dia- 
lions  of  the  diagnosis  between  yellow  atrophy  and  phosphorus-poisoning, 
Ki>hler,  SyJeiJwm  ¥rar-£iJok,  1370, p.  455 ;  Schultzen  and  Rica,  Aniiaien 
Bfrtin.  Krankfiihaniift.  Bd,  iv.,  18()9 ;  and  especially  Dr.  I.  Ossikovsty, 
I,  Medixin.  Praim,  iiiii,,  1872,  abstracted  in  Schmidt't  JakrbUcher,  Bd. 
p.  15.     For  cases  iu  which  the  (juestion  was  legally  raised,  invest!- 
and  diseiused,  see  &hmidt'i  JahrbUchcr,Sd.  cxli,  p,  167  i  Sj/denham 
^far-Bo<,k,  1832,  p.  430;  Annate  iT Ni/ffiiiie,  Jan.  1869,)     According  to 
Poulel  (Gutelle  MfdiaiU  de  Pitrit,  Aug.  1872),  phosphorus  is  always 
it«d  iu  the  urine  as  hyjiopha^horio  acid,  and  consequently  the  poison- 
aui  always  be  recogniied  by  adding  nitric  acid  to  the  urine  and  heating 
calcination.     K  hypojihosphoric  acid  be  present,  as  dryness  is  reached  the 
tniiture  suddenly  hursts  into  a  flame  like  a  packet  of  matches. 

It  has  of  late  years  been  demonstrated  thai  phosphorus  passes  into  the 
blond  as  phosphorus,  and  not  in  the  form  of  phosphorio  acid  or  other  com- 
ind.     In  poisoning-cases  in  men  the  breath  is  said  sometimes  to  be  dis- 
ly  phosphorescent;  aud  in  animals  Bamberger  has  found  phosphorus  in 
and  Iliisemann  and  Marme  in  the  liver,  two  or  three  hours  idler 
in;  V/ .  Dyhkovrskj (^IloppeSi'i/ter't  Mrdicinufh-ehcMi'srlie  Uhler- 
,  Heft  i,  p,  54)  has  detected  it  in  the  blood  and  liver  ten  hours  after 
in ;  and  other  observers  have  dcmonstrattH]  its  presence  in  almost 
seeins  probahlo  that  U>  some  ^^^^^^^^^|u^ 
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into  the  circulation  by  being  dissolved  in  the  various  fatty  matters  contained 
in  the  alimentary  canal.  At  the  temperature  of  the  body,  however,  it  yields 
abundant  vapors,  and  Bamberger  has  demonstrated  that  these  readily  and 
rapidly  pass  through  animal  membranes.  He  has  found  that  defibrinated 
blood,  when  separated  from  the  fumes  of  phosphorus  only  by  an  animal  mem- 
brane, rapidly  becomes  saturated  with  the  poison.  Dybkowsky  (loc,  cit,)  has 
confirmed  this,  and  it  cannot  be  doubted  that  in  a  similar  manner  living  blood 
absorbs  the  poison  from  the  alimentary  canal. 

W.  Dybkowsky  (^ffoppe-Set/ler^s  Medicintsch-chemische  Untertuchungen, 
Hefl  i.)  renders  probable  the  theory  of  Schuchardt  {Benle  und  Pfeufer$ 
Archivy  N.  F.,  Bd.  viii.)  that  the  phosphorus  to  some  extent  in  the  ali- 
mentary canal,  but  much  more  largely  in  the  veins,  is  converted  into  phos- 
phuretted  hydrogen,  and  that  some  of  this  compound  and  some  of  the  phos- 
phorus itself  is  oxidized  in  the  venous  blood,  so  that  phosphoric  acid,  besides 
phosphorus  and  phosphuretted  hydrogen,  is  emptied  into  the  arterial  blood ; 
further,  that  the  last  two  compounds  are  oxidized  at  the  expense  of  the 
arterial  blood  and  the  tissues  it  feeds,  and  that  the  poisoning  is  due  to  this 
deprivation  of  oxygen.  For  the  details  of  the  experiments  upon  which 
these  conclusions  rest  I  must  refer  the  reader  to  the  original  memoir.* 

The  indications  for  treatment  in  phosphorus-poisoning  are  very  evident. 
It  is  plain  that  no  medication  can  infiuence  the  terrible  organic  lesions  in- 
duced, and  that  the  primary  object  must  be  to  prevent  the  absorption  of  the 
poison.  Emetics  and  purgatives  are,  therefore,  of  prime  importance.  As 
phosphorus  is  soluble  in  oils,  no  fatty  matters  should  be  allowed  either  in 
the  food  or  medicines.  As  an  emetic,  sulphate  of  copper  should  always 
he  chosen. 

The  minute  particles  of  phosphorus  adhere  so  closely  to  the  alimentary 
canal  that  they  cannot  be  dislodged  by  mechanical  means,  and  an  antidote  is 
urgently  demanded.  For  the  purpose  of  oxidizing  the  poison,  Duflos  sug- 
gested magnesia  usta  and  liquor  chlorini,  and  Scherer  the  chloride  of  lime ; 
but  n  practice  these  substances  have  been  found  of  no  value,  on  account  of 
the  slownt'ss  of  their  action. 

The  oil  of  turpentine,  originally  proposed  by  Andant  (Journal  de  M6de- 
cine  de  Bntjcelles^  1868-69)  as  an  antidote  to  phosphorus,t  has  been  largely 
used  by  experimenters,  with  apparently  contradictory  results,  which,  as  is  now 
known,  were  due  to  the  employment  of  different  varieties  of  the  oil.  There 
are  in  European  commerce  three  varieties  of  turpentine, — the  rectified,  the 
German,  and  the  French.  Jonas  (lAehig  und  Wohlers  Annalen  der  Chenue, 
Bd.  xxxiv.)  found  that  whilst  the  pure  oil  has  no  effect  upon  phosphorus, 

*  M.  Leoorch6  {Archive*  de  Phytiolngie  normale  et  pnthologique,  tome  i.,  1868,  tome  ii., 
1869)  believes  that  phosphorus  aota  in  the  blood  as  phosphoric  aoid,  but  docs  not  establish 
his  opinion.     For  a  discussion  of  this,  see  Dybkowsky's  paper. 

•f  For  a  suooessful  case,  in  which  the  French  oil  was  probably  used,  see  Gazette  Heh' 
domadairef  1874. 
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I  luni]  French  oil  forms  with  it  &  crystalline,  spermaceti -like  mass.  This  b 
r,  alcohol,  and  alkaline  solulious,  and  hus  reooivcd  the  namo  of 
itinc-phospboric  acid.  It  is  said  to  be  eliniintitcd  by  the  Iciducys  un- 
■ngcd,  and  to  exert  no  deleterious  iaflneoce.  The  claboraitc  experiuicats 
BVctier  no  dogs  and  rabbits  gave  results  in  accord  with  these  facts,  liir  ho 
Ud  tlio  rectified  and  Giemian  oils  to  be  of  no  value  in  phosphonis-poison- 
,  whilst  the  crude  acid  French  oil  was  distinctly  antidotal.  Kothlcr, 
s  that  when  the  Gennan  oil  has  not  been  rectified  for  soma 
I,  it  acts  upon  phosphorus.  He  believes  that  the  oU  acts  portly  by  oxi- 
ing  iho  poison,  and  pHrtly  by  conrcrting  it  into  the  hunuless  turpentine' 
oephoruiia  acid.  One  i)art  of  the  oil  must  be  given  for  0.01  part  of  the 
ipfaorus,  (Detroit  ftciwVic,  1873;  from  Mtd.-Chirurg.  Ruiidtchau,  June, 
173.}  The  ordinary  American  oil  of  tuqicniine,  aa  well  as  the  Canada 
I,  appears  to  be  of  no  antidoliO  value  in  phosphorus-poisoning. 
PAs  was  pointed  out  by  MM.  Eulenherg  and  Uuttmann  {Aerlx.  lAteraliiT- 
;,  No.  I*  ([uotcd  In  SydenlMtit  Year-Book,  1868,  p.  450),  and 
witisequently  by  Prof-  Bamberger  (  Wiener  Mtdixinitihe  Pretic,  Jnn,  1872  ; 
TTrcAnv't  Arckte,  June,  1872),  phosphorus  in  a  solution  of  a  soluble  salt 
of  copper  becomes  immediately  black,  owing  to  tbo  formation  of  a  phos- 
phidu  uf  the  nielal.  Prof  Biunherger  (toe.  cit.)  also  aseerta  that,  whilst  this 
change  is  very  repid,  tliat  induced  hy  turpentine  is  a  stow  one,  and,  from 
an  clalxirate  series  of  experiments  upon  animals,  concludes  that  copper  is 
uiDch  the  more  valuable  anil  certnirj  antidote.  In  human  poisoning,  then, 
sulphate  of  cupper  should  be  given  in  dilute  solution,  three  grains  every 
five  minutes  until  vomiting  is  induced.  After  this,  if  the  French  oil  be 
acc«nsible.  it  may  be  given  freely  in  euiulaion.  Otherwise,  sulphate  of  copper, 
with  opium  to  rostniin  the  emesis,  should  be  administered  in  such  doses  aa 
the  stomach  will  retain.  Sulphate  or  citrate  of  magnesinm  should  be  used 
as  a  <]uickly-acung  pui^,  and  symptoms  as  they  arise  should  be  judiciously 

Matchmakers  and  other  artiaane  who  arc  exposed  by  their  occupations  to 
the  fumcM  of  phoaphorus  suffer  tVom  chronic  poisoning,  whicb,  whilst  in  many 
cancB  it  profoundly  affoois  the  vitality  of  the  sufferer,  is  cHpeeially  distin- 
guished by  the  occurrence  of  necrosis  of  the  upper  or  lower  jaw.  It  has  long 
been  known  that  those  artisans  who  have  bsd  teeth  are  especidly  liable  to  be 
■prionsly  affected,  and  the  experiments  of  Weguer  have  demonstrated  tliat 
the  necmBis  of  the  jaw  is  due  to  the  local  action  of  the  vapor  of  phusphorus 
npon  the  part.  He  found  that  when  rabbits  were  kept  in  an  atmuHphere  full 
of  tlie  fumes  of  the  poison  iko  necrosis  ever  occurred,  unlcas,  by  means  of  an 
unsound  tooth  or  an  artificial  wound,  the  atmosphere  had  access  to  the  bone. 
If  such  access  were,  on  the  other  hand,  allowed  to  any  bone  of  the  body, 
periostitis  and  Bubeequont  uoeroaia  resulted.  Further,  when  rabbits  received 
ioubIj  small  doses  of  the  phosphorus  by  the  mouth,  no  necrosis  occurred 
' "  h  hud  hare  the  bonca.    As  phospborus-necrosis  belonge 
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to  the  province  of  the  surgeon  rather  than  of  the  physician,  I  will  not  dis- 
cuss it  further  here. 

Administration. — Phosphorus  may  be  given  in  pill  or  in  solution,  but 
the  liquid  form  is  preferable.  The  following  methods  of  preparation  yield 
very  el^ant  products,  and  afford,  I  think,  the  best  methods  of  exhibiting 
phosphorus.  Into  five  fluidrachms  of  almond  or  olive  oil,  contained  in  a  glass 
flask  or  bottle,  drop  three  grains  of  transparent  phosphorus  in  small  fragments. 
Place  the  whole  in  a  water-bath  at  175°  F.,  and  agitate  until  dissolved. 
One  minim  of  this  oil  represents  one-hundredth  of  a  grain  of  phosphorus,  and 
may  be  administered  in  capsules  or  in  accordance  with  the  following  formula: 
R  Olei  phosphorati,  fSss;  01.  gaultherise,  fSss;  Mucil.  acacias,  fS^v.  M. 
S. — Dose,  half  a  teaspoonful  to  two  teaspoonfuls  after  meals,  to  be  increased 
to  a  dessertspoonful  as  the  stomach  will  bear  it.  Chloroform  will  dissolve 
readily  four  grains  of  phosphorus  to  the  fluidounce,  and  this,  exhibited 
according  to  the  formula  given  below,  is  less  offensive  to  the  palate  and  the 
stomach  than  the  oil  of  phosphorus,  just  described.  Take  of  chloroformic 
solution  of  phosphorus  and  spirit  of  camphor,  each  f5ii;  of  syrup  of  acacia, 
f  5^iiss ;  make  into  an  emulsion,  a  tablespoonful  of  which  will  contain  one- 
sixteenth  of  a  grain  of  phosphorus. 

Prof.  S.  R.  Percy  advises  the  following  formula  for  solid  phosphorus.  Take 
of  purified  butter  of  cacao  a  weighed  quantity,  melt  it  over  a  water-bath,  and 
for  each  one  hundred  grains  add  one  grain  of  transparent  phosphorus  in  small 
pieces ;  keep  it  on  the  water-bath  until  the  phosphorus  is  all  dissolved.  When 
almost  cold,  add  one  or  two  drops  of  naphtha.  It  may  be  poured,  while 
warm,  into  gelatine  capsules  or  into  shallow  dishes ;  when  cold,  small  pieces 
may  be  worked  in  a  porcelain  mortar  into  a  pill  mass,  and  quickly  rolled  out 
into  pills  of  the  desired  size.  These  pills  may  be  coated  with  collodion,  gel- 
atine, or  white  shellac  dissolved  in  alcohol.  In  regard  to  the  dose  of  phos- 
phorus, I  have  found  that  many  stomachs  will  not  bear  more  than  the  fifUeth 
or  even  the  hundredth  of  a  grain,  as  given  in  the  liquid  form ;  but  I  have 
often  given  as  high  as  the  twentieth  of  a  grain.  Dr.  J.  A.  Thompson  has 
used  it  in  much  larger  doses  {London  Practitioner,  J^Ji  1873),  prescribing 
one-twelfth  of  a  grain  as  an  average  dose,  and  in  one  case  having  gi?en  as 
high  as  one-fourth  of  a  grain  every  four  hours  without  injury.  On  the  other 
hand.  Dr.  Anstie  has  seen  slight  poisoning  from  three-fourths  of  a  grdn  taken 
in  small  divided  doses  during  seven  days  (^London  Practitioner,  Aug.  1873). 
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The  term  cardiac  Btimulants  ia  here  used  to  dosignatc  a  number  of  medi- 
B  which,  when  given  internally,  increase  the  power  nnd  force  of  the  cir- 
'vnktion,  and  are  used  by  the  physieian  for  auch  purposes.  There  are  some 
eutiBtanceB  which  are  heart'Stiniulants  id  reality,  but  whicb  posaess  other 
properties  in  so  great  a  d^;ree  as  to  overshadow  their  curdiao  relations,  and 
are  not  mwd  by  the  physician  to  affect  the  circulation.  Such  mcdicineB  are 
considered  id  conQectiua  with  those  powers  which  give  to  them  their  diiiieal 
valae,  and  are  coDsequeDtly  not  included  in  the  preseDt  class. 

8omc  of  the  members  of  this  class  are  slow  in  their  operation,  some  more 
rapid.     Some  produce  increase  in  the  pulse-rate,  some  lower  it.     It  is  evi- 
dent, lien,  that  no  gcDcral  indications  can  be  Iwd  down  for  their  use,  but 
that  medjciuea  so  diverse  in  their  rclatious  to  disease  must  be  studied  indi- 
MMually. 

AMMONIA.  IT.  8.  (NH,,) 
}  Ammonia  is  a  eolorleas,  irrespirable,  hi<;hly  irritant  gns.  of  a  strong  alka- 
e  reaction,  extremely  soluble  in  water.  It  is  obtained  upon  a  laipj  scale  as 
c  product  in  the  manufacture  of  cool  gas,  and  is  officinal  in  the  Materia 
dica  list  of  the  U.  9.  Pharmscopoiia  in  the  form  of  the  stronger  water  of 
uid  the  mariate,  carbonate,  nitrate,  and  sulphate  of  animonium. 
i  PnraioLOOiCAi.  Actios. — locally  applied,  ammonia  is  a  very  powerful 
lanL  Wlien  inhaled,  it  causes  intense  irritation,  and  fimilly  inflnmma- 
n  of  the  mueoos  membrane  of  the  air-passagea,  and  its  solution,  if  kept  in 
A  with  the  skin,  reddens,  blisters,  and  at  last  prodncea  even  tiloughing 
f  the  parts.  When  ammonia  is  injected  into  the  veins  of  animals  in  eon- 
ible  quantities,  it  causes  violent  convulsions,  with  remarkable  disturbance 
r  the  rcspinilion,  followed,  if  the  -lose  has  been  large  enough,  by  death  in  a 
r  ^oit  time.  (P.  Lange,  Archiv  Jiir  Experiment.  Palhol.  und  Ther., 
Lii.  p.  3fi8i  V.  Felt!  et  E.  Ritt#T,  Jftiimi?  rfe  r Anntomie  rt  ilr  hi  Phgnnl, 
J74.  p.  326;  Funke,  PflUri'rr'*  Ardiiv.  Bd.  ir.  p.  426.)  The  respiration, 
B  Dot  interfered  with  by  the  tet^tnus,  is  enormously  accelerated.  Billroth 
WAreKivj'Ur  Kiln.  ChiTurg.,  HA.  vi.  p.  421)  states  tbat  the  temperature  falls 
mouely  in  aniniaU  poisoned  with  ammonia. 
f  ffetpirafion. — Where  a  small  i|iiBntity  of  ammonia  is  injected  into  the 
d  of  an  animal,  the  breathing  is  greatly  acuelenited  ;  after  laruer  dosea  a 
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period  of  arrest  of  respiration  occurs  in  expiration  (Funke),  at  once  or  in 
the  course  of  a  few  seconds,  and  precedes  the  hurried  breathing.  In  regard 
to  the  effect  of  section  of  the  pneumogastrics  upon  the  respiratory  action 
of  ammonia  there  is  some  disagreement :  thus,  in  Funke's  observations  the 
primary  arrest  of  respiration  was  always  present,  whilst  in  the  experiments 
of  Lange  it  was  always  absent.  Both  observers  note,  however,  that  section 
of  the  pneumogastrics  does  not  interfere  with  the  increased  rapidity  of  the 
breathing,  and  Funke  especially  remarks  that  the  change  from  the  slow,  deep 
breathing  of  divided  vagi  to  the  extremely  rapid  respiration  of  ammonia^ 
poisoning  is  colossal.  Our  knowledge  of  the  physiology  of  respiration  is 
hardly  sufficient  to  warrant  a  positive  deduction ;  but  the  facts  noted  indicate 
very  strongly  that  ammonia  is  an  intense  direct  stimulant  to  the  respiratory 
centres  in  the  medulla  oblongata. 

Circulation, — The  chief  practical  interest  in  the  physiological  action  of 
ammonia  centres  in  the  circulation.  It  is  chiefly  as  an  arterial  stimulant  that 
it  is  used  in  medicine,  and  clinical  experience  assigns  to  it  a  powertiil  but  fuga- 
cious action  on  the  heart.  The  only  experiments  on  the  subject  that  I  have 
met  with  are  those  of  Lange.  He  found  that  when  the  drug  was  injected 
into  the  veins  of  animals  there  was  at  first  a  momentary  fall  of  the  arterial 
pressure,  followed  by  a  sudden  and  enormous  rise,  with  a  corresponding  in- 
crease of  the  pulse-rate.  These  phenomena  were  independent  of  the  convul- 
sions, because  they  occurred  in  curarized  animals.  The  rise  of  pressure  was 
not  due  to  any  stimulation  of  the  vaso-motor  centre,  because  it  took  place 
equally  after  division  of  the  cord, — i.e.,  after  the  separation  of  the  arterioles 
from  the  centre.  The  increased  arterial  tension  which  follows  the  exhibition 
of  ammonia  must  therefore  be  due  to  an  action  either  upon  the  heart  itself,  or 
upon  the  peripheral  vaso-motor  nerve-fibres,  or  upon  the  muscular  fibres  in  the 
coats  of  the  arteries.  As  the  increase  of  the  pulse-rate  did  not  accompany 
the  rise  of  pressure  after  section  of  the  spinal  cord,  it  must  be  due  to  a  stimu- 
lant action  upon  the  accelerators  of  the  heart,  which  are  of  course  paralyzed 
by  spinal  section.  After  the  injection  of  enormous  doses  of  ammonia,  accord- 
ing to  the  experiments  of  Funke,  the  heart  suffers  a  rapid  paralysis.  When 
administered  in  toxic  doses,  ammonia,  probably,  has  some  effect  upon  the 
hsemic  corpuscles,  for  Feltz  and  Ritter  found  that  the  blood  of  a  dog  killed 
by  the  poison  not  only  did  not  contain  anjrthing  like  the  normal  amount  of 
oxygen,  but  even  when  shaken  up  with  the  gas  refused  to  absorb  it ;  further, 
under  the  microscope  the  red  disks  were  found  to  resist  the  action  of  aoetio 
acid  to  a  markedly  abnormal  degree. 

Motcn-  System. — The  convulsions  already  spoken  of  as  being  produced  by 
ammonia  are  not  cerebral,  since  Lange  found  that  they  occur  equally  after 
division  of  the  cord  ;  nor  are  they  peripheral,  since,  in  Funke*8  experiments, 
tying  of  the  artery  of  a  limb  failed  to  arrest  them  in  that  part,  whilst  section 
of  the  nerve  was  followed  by  immediate  quiet :  they  must  be  spinal.  Am- 
monia, in  toxic  doses,  acts,  therefore,  as  a  stimulant  to  the  motor  ftinction  of 
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s  spinal  cord,  licigbtening,  aa  has  bccD  proven  experiueut&ilj  b;  Funke, 
E  activity. 

I  £timiiMt\<M. — The  volatility  of  ammonia  and  the  extreme  fugnciousneas 
£  aotion  vould  seem  to  indicate  its  elimination  by  the  lungs ;  but  Felu 
[  Bitter  (loe.  cic,  p.  323)  failed  to  find  it  in  the  breath  of  a  poisoned 
Uinul,  and  the  researches  of  H.  Beuce  Janoa  apparently  demonstrate  that 
at  least  a  portion  of  it  is  oxidized  in  the  system  {flalotophicat  2'raiitacttons, 
London,  1851).  The  last  observer  Ibund,  to  his  surprise,  that  even  large 
doecs,  far  &om  increasing  the  alkalinity  of  the  urine,  seem  at  times  to  heighten 
its  acidity.  It  occurred  to  him  that  the  ammonia  might  he  oxidised ;  and  he 
acconlingly  found  that  the  natural  product  of  its  oxidation,  uitriu  acid,  appears 
in  the  urine  aft«r  the  exliibition  either  of  the  ammonia  itsulf  or  of  its  tartrate, 
carbonate,  or  muriate.  It  has  been  conjectured  that  some  portion  of  the 
ammonia  is,  in  conjunction  with  carbonic  acid,  converted  into  urea  (Lange,  Itic. 
_eil.,  p.  368). 

Therapeutics. — Externally,  ammonia  is  much  used  as  a  constiiucut  of 
Bitating  liniments,  and,  on  account  of  its  efficiency  and  chcapnci^,  is  very 
iHble.  By  inverting  a  watch-glass  lull  of  the  stronger  water  of  ammonia 
pon  the  skin,  a  blister  may  be  raised  in  a  very  few  minutes ;  hut,  as  the  effects 
f  the  application  are  very  apt  to  he  severe,  the  use  of  it  i^  Justifiiible  only 


Inti-rnally  the  chief  indication  for  the  use  of  ammonia  is  failure  of  the 
t  attioa.     The  more  sudden  and  partly  functional  tliis  is,  the  more  I'fii- 
a  is  the  remedy,  whit^h  should  in  such  cases  he  not  only  Hcluitiiatcred 
f  the  stomach,  but  should  also  be  inhaled  through  the  nostrils,  us  the  locnl 
MioD  of  the  irritant  vapor  upon  the  mucous  membrane  has  a  very  arousitig 
duence.     When  the  failure  of  the  circulation  depends  upon  a  slow  uiid 
niel«nt  cauae,  as  in  adynamic  fettri,  ammonia  is  not  generally  useful,  but 
uy  be  employed  as  an  adjuvant  to  alcohol  in  the  crisis  of  the  disorder. 
'  In  poitoiiiiiff  bi/  venotnotii  terpenU,  ammonia  bss  been  largely  usc-d,  hat 
toiuly  is  in  no  sense  antidotal,  since,  according  to  the  experiments  of  Dr. 
T  {Indian  AiaiaU  of  Mediaii  Scitace,  1672),  mixing  it  with  the  poison 
e  injecting  the  latter  into  an  animal  does  not  in  any  way  delay  the  &.tal 
\  an  adjuvant  to  other  more  powerful  stimulants,  and  esi>uciaily  to 
■loohol,  ammonia  may  be  useful  in  ibese  cases.     Dr.  G.  B.  Halford,  of  Mel- 
bourne, Auatndia.  has  ctumod  (_^Sidbo«me  Ar^us,  1ST2)  that  when  injected 
into  the  veins  it*  effects  iu  poisoiiiug  from  snuke-hite  are  very  eitraordinaiy, 
d  several  cases  of  teovery  after  its  use  in  this  manner  have  l)oen  reported. 
|k  is  for  from  certain,  however,  thot  these  coses  would  have  died  bad  no  modi- 
I  practiced ;  and  Dr.  Fayrer  slateti  that  in  an  extended  series  of 
nimenla  upon  luiimals  he  has  not  found  its  injection  to  be  of  any  use. 
ninonia  cannot,  therefore,  he  considered  b  specific  in  snake-poisoning ;  hut, 
I  the  injection  con  do  no  harm,  it  should  be  practiced,  yet  never  to  the  ex- 
nion  of  other  measures. 
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In  failure  of  the  heart  during  anmsthesiaf  and  in  poitontng  other  than 
from  snake-bite,  hypodermic  injections  of  ammonia*  are  worthy  of  trial,  as 
in  some  reported  cases  they  have  seemed  to  be  of  veiy  great  service.  The 
same  may  be  said  of  tudden  coUapse  in  disease,  as  sometimes  is  seen  in  the 
exanthemata^  in  cholera,  and  not  rarely  in  pernicious  malarial /every-f  or  after 
surgical  operations  or  injuries.  From  fifteen  to  twentj-five  minimR  of  the 
aqua  ammoniac  fortior,  diluted  with  four  times  its  bulk  of  water,  should 
be  thrown  directly  into  a  vein  of  the  arm,  and  repeated  in  fifteen  minutes  if 
necessaiy. 

Prof.  Stills  and  other  authorities  claim  for  ammonia  an  antidotal  influence 
in  alcoholic  intoxication ;  but  that  it  can  relieve  absolute  drunkenness  is,  I 
think,  very  doubtful.  Ammonia  appears  to  have  a  tendency  to  act  upon  the 
mucous  membrane  of  the  lungs,  and  may  be  used  as  a  stimulant  expectorant 
in  adynamic  pectoral  inflammations,  as  in  typhoid  pneumonia^  As  a  stimu- 
lant antacid,  it  is  frequently  of  service  in  cases  of  headache  from  gastric 
acidity, 

ToxicoLOGTY. — When  taken  in  large  amounts,  ammonia  acts  as  a  violent 
corrosive  poison,  producing  generally  abdominal  piun,  vomiting,  bloody  purging, 
and  other  symptoms  of  gastro-enteritis,  with  collapse  and  finally  death.  In 
some  cases  symptoms  of  impending  suffocation,  resulting  in  death  from 
asphyxia,  have  occurred,  and  at  the  autopsy  intense  redness  and  congestion 
of  the  bronchial  mucous  membrane  have  been  present,  due  no  doubt  to  the 
irritant  having  found  its  way  into  the  bronchi.  The  intellect  may  be  clear  to 
the  very  moment  of  death,  or  stupor,  and  finally  coma,  may  be  developed. 
In  the  rare  instances  in  which  death  has  taken  place  within  five  minutes  from 
the  ingestion  of  the  poison,  the  fatal  result  has  probably  been  brought  about 
by  oedema  of  the  larynx.  When  the  sufferer  survives  the  first  few  hours, 
recovery  may  occur ;  but  death  sometimes  happens  long  afterwards  from  the 
organic  lesions  which  have  been  produced.  The  treatment  of  poisoning  by 
ammonia  consists  in  its  neutralization  as  soon  as  possible  by  vinegar  or  other 
dilute  acid,  and  the  meeting  of  indications  as  they  arise.  If  the  oedema  of 
the  glottis  be  threatening,  tracheotomy  should  at  once  be  performed. 

Administration. — There  are  four  ofiicinal  preparations  of  uncombined 
ammonia  itself, — namely.  Aqua  Ammoni-S  Fortior  (^Stronger  Water  of 
Ammonia)^  sp.  gr.  0.900,  Aqua  AMMONliE  (^Water  of  Ammonia),  sp.  gr. 
0.960,  Spiritus  AMMONi-ffi  (Spirit  of  Ammofiia),  dixid  Spiritus  Ammonijb 
Aromaticus,  or  Aromatic  Spirit  of  Hartshorn  as  it  is  usually  called. 

To  reduce  the  strength  of  the  first  of  these  preparations  to  that  of  the 
second  requires  the  addition  of  one  and  a  half  measures  of  water.  The  spirit 
is  of  varying  strength,  but  is  somewhat  weaker  than  the  simple  water.     The 

•  Sec  Indian  Medical  Oazette,  June  1,  1872;  Medical  Timet  and  Gazette,  Nov.  1872; 
Chicago  Medical  Journal,  1872;  London  Medical  liecord,  i.,  1873;  VAheille  Mf-dieaU, 
Aug.  1874;  Berlin.  Klin,  Wochentchrift,  No.  24,  1874;  Architet  Ghiiralea,  ii.,  1874, 

f  See  Dr.  Zuelzer,  Revne  de  Th(rap,'Med.-Chirur,,  July  1,  1872. 
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^int  ooDtains  both  ammonia  and  its  cnrbiinotfi.     For  hypodermic 
"B  of  Hmmonia  arc  to  be  preferred.     The  spiriU,  esgwoiolly  the 
M,  are  best  Buitisd  for  internal  use.     The  dose  of  the  simple  spirit  iH 
from  tirentj-five  drops  to  a  teaspoonfiil,  properly  diluted. 

TheCarbunaleo/ Amtnoiimm,X].ii.  (AMMONII  CaBBOMAS,  NII,0,C0, 

— 2NU^)  iB  the  best  preporation  for  continuoiu  use  and  in  lyphoid  jwieu- 

twmia.     It  occurs  in  white,  translucent,  fibrous  masses,  vhieh  on  exposure 

become  opaque  and  effloresecnt,  parting  with  ammonia  and  passing  from  a 

HdMqui-  into  a  bl-carbonate.     It  is  soluble  in  four  and  a  half  tinies  its  iretght 

lud  may  be  given  in  solution  in  doses  of  from  five  to  ten  grains, 

lated  pro  re  nata. 

The  jV<(r«te  0/  Ammonium  (Aumonii  Nitras,  NH.O.NO,— NU.NO,) 
I  officinal  for  the  preparation  of  nitrous  oxide;  the  Svlphult  ^Aumonii 
nPHAS,  NH,0,SO,— 2NH„S0.'),  for  the  preparation  of  JwrnwiiV/.-rrte 
1/um.     The  Muriate  of  Ammonia  will  be  considered  elsewhore. 

ALCOHOL. 

Absolute  alcohol,  i.e.,  alcohol  free  (rom  water,  is  Q  colorless,  yoluiile  liquid, 
boiling  at  172°  F.,  not  congealed  by  a  cold  of — 106°  F.,  and  huvin;;  the 
■pecnfic  gravity  of  0.796.  It  is  not  offidnal,  and  is  never  used  escept  for 
ohemical  purposes. 

,  The  only  forma  in  which  pure  alcohol  is  recogniiod  by  the  U.S.  Phanna- 
&  are  ALronob  FoRTlfs,  Stbonoeh  Alcohol,  sp.  gr.  0.817,  contain- 
g  8  per  cent,  of  water;  Alcohol,  sp,  gr.  0.835,  with  15  per  cent,  of  water; 
LCODOL  DiLCTDM,  DiLUTK  AlCOBoL,  sp.  gr.  0.941,  with  61  per  cent,  of 

i  Alcohol  also  exists  in  the  officinal  Spiritts  Frcmenti,  or  WiiiflKY,  and 
s  Vlsi  Gallici,  or  Brandv,  which  are  obtained  respectively  by  the 
Ullation  of  fermented  gnijn  and  of  fermented  grapes,  and  should  contain 
u  48  Ui  56  per  cent,  of  absolute  alcohol ;  and  in  the  officinal  wince,  Vinum 
T  I'oRT,  and  ViNUM  Sericcm,  or  Sherry. 
I  For  mcdidnul  use,  brandy  should  be  at  least  four  and  whisky  at  least  two 
'     « old. 

I  Alcuhol  ia  formed  out  of  sugar  by  fermentation;  but,  as  a  discussion  of  the 
lunil  history  and  chemistry  of  this  process,  to  be  of  value,  would  occupy 
\aeii  spaoc,  the  reader  is  referred  for  it  to  works  especially  duvot«d  to 
lliemistry  and  to  materia  mcdica 

f  PHY8I0L0OICAL  ACTION. — The  phenomena  induced  by  the  ingestion  of 
Eohol  are,  unfortunately,  so  well  known  as  to  make  any  description  of  them 
e  nnneceteury.  I  have  not  met  with  a  close  experimental  study  of  the 
1  which  the  nervous  centres  are  affected,  but  it  is  scarcely  doubtAil 
it  alcohol  acts  upon  them  as  doos  ether,  excepting  that  the  latter  substance, 
Knog  much  more  volatile  than  the  alcohol,  is  consequently  absorbed  and 
inulcd  much  more  rapidly,  so  ilml  its  influence  is  more  evanescent.     I 
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know  by  experiment  that  the  vapor  of  alcohol  is  capable  of  produciog  the 
stupor  known  as  anaesthesia,  and,  fiirther,  that  this  antesthesia  may  be 
deepened  into  death,  accompanied  by  all  the  phenomena  of  fatal  ether- 
narcosis. 

It  is  a  well-known  clinical  fact  that  alcohol  given  to  healthy  men  increases 
the  frequency,  and,  to  the  fingers,  the  force  of  the  pulse.  The  very  careful 
and  elaborate  experiments  of  Parkes  and  Wollowicz  upon  man,  with  the 
sphygmograph,  indicate  that  there  is  produced  by  brandy  an  increased  rapidity 
of  the  ventricular  contraction,  with  shortening  of  the  period  of  rest  or  dias- 
tole. The  tracings  furnished,  however,  no  distinct  indications  of  increased 
arterial  pressure.  It  is  strange  that  no  thorough  study  of  the  action  of 
alcohol  on  the  circulation  has  as  yet  been  made.  Dr.  H.  Zimmerberg 
asserts  that  in  his  experiments  upon  cats  with  the  kymographion  alcohol 
caused  a  decided  reduction  of  the  pulse-rate  and  of  the  arterial  pressure. 
If  the  vagi  were  cut  during  this  depression,  a  sudden  rise  beyond  the  normal 
point  in  both  pulse-rate  and  arterial  pressure  occurred.  When  the  alcohol 
was  injected  towards  the  heart  into  the  jugular  vein,  the  fall  in  the  arterial 
pressure  was  almost  instantaneous,  and  very  marked.  After  section  of  the 
vagi  the  alcohol  lessened  the  arterial  pressure  without  afiecting  the  pulse-rate. 
These  observations  would  seem  to  prove  that  alcohol  slows  the  pulse  by  stimu- 
lating the  vagi  inhibitory  centres,  and  lessens  the  blood-pressure  by  weakening 
the  heart.  This  result  is,  however,  so  directly  opposed  to  daily  experience 
that  there  must  be  some  fallacy  underlying  it.  I  think  this  will  be  found  to 
be  in  the  enormous  doses  of  alcohol  used  by  Dr.  Zimmerberg.*  In  FjiiigerB 
Archiv,  1874,  Bd.  viii.,  are  published  some  results  obtained  experimentally 
by  J.  Dogiel,  without,  however,  the  evidence  being  stated.  It  is  affirmed 
that  the  arterial  pressure  is  at  first  increased  and  then  diminished.  During 
the  latter  state  the  vaso-motor  centres  are  found  incapable  of  responding  to 
stimulation.  The  rate  of  the  heart-beat  is  stated  to  be  at  first  increased,  then 
diminished,  then  increased ;  the  first  increase  being  owing  to  the  stimulation 
of  the  accelerators,  the  dimhiution  to  stimulation  of  the  par  vagum,  and  the 
final  increase  to  paralysis  of  the  same.  The  experimental  evidence  seems 
to  confirm  the  clinically  known  fact  that  alcohol  in  moderate  amounts  power- 
fully stimulates  the  heart  and  circulation,  but  in  poisonous  doses  diminLshcH 
both  the  force  and  frequency  of  the  pulse. 

Owing  no  doubt  to  the  sensations  of  warmth  induced  by  its  local  actitm  on 
the  stomach  and  by  the  increased  activity  of  the  circulation  in  the  extremities, 
alcohol  has  been  looked  upon  as  a  j»ronioter  of  animal  heat.  As  long  ago  as 
1848,  however,  Dumeril  and  Demanjuay  assi^rted  that  at\er  the  administra- 
tion of  large  doses  there  is  a  fall  of  temperature.  Of  late  years  much  atten- 
tion has  been  given  to  the  subject,  and  positive  results  have  been  achieved. 
As  almost  all  experimenters  are  in  accord,  it  does  not  seem  worth  while  to 

♦  The  equivalent  amount  of  brandy  would  be,  in  a  man,  thre«  or  four  pints. 
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occapy  ^)ace  with  n  discussion  of  tlie  history  of  iho  subject.  Refi-'ri-iiiaia  are 
given  to  the  prindpu]  origina]  memoirs.* 

It  is  oertaiiily  demonstrated  that  lethal  dosee  of  alcohol  produce  in  animals 
a  fall  of  temperature  which  ofl«D  amounts  to  5°  C.,  and  that  even  when  in- 
toxication or  alcoholic  narcoeue  is  alone  induced  the  depn;saion  of  temperature 
may  amount  to  3°  C.  The  proportionate  dose  necessary  to  produce  diatinct 
nervous  symptoms  is  enormous  in  the  lower  animikis  as  compared  with  man  ; 
yet,  afl«r  the  ingestion  of  umounts  of  alcohol  which  are  not  enough  to  uauso 
intoxieation  in  the  animal,  the  fall  of  temperature  is  slight, — rarely  miiro  tliuu 
1°  C,  wid  according  to  Ruge  (foe.  eit.,  p.  2t)0)  usually  irora  J"  to  J°  C 

The  experiments  of  Bii^hardson  show  that  in  some  cases  very  minute  doeea 
cf  alcohol  increase  slightly  the  temperature  (i"  F.  in  mammals,  1"  F.  in 
birds).  As  regards  animal  hea.t,  alwiliol  acta  upon  man  as  upon  the  lower 
4  animals.  After  doses  only  sufficient  to  inorouse  the  autivity  of  the  circula- 
tion, probably  as  a.  result  of  this  increase,  there  is  aometimea  a  very  trifling 
eiallation  of  lemperature  (Parkes  and  Wollowira).  After  lai^r  doses  there 
is  a  slight  fiUl  of  temperature,  and  when  full  intoxication  is  induced  this  fall 
may  amount  to  3°  F,  (Ringer  and  Rickards). 

UpoQ  Bulmals  suffering  from  pymmic  fever  Bouvier  and  subsequent  ob- 
servers have  funnd  tlial  alcohol  exerts  a  decided  antipyretic  action,  very  largo 
doses  of  it  lowering  the  temperature  as  much  as  8}°  C.,  and  altogether  pre- 
venting the  occurrence  of  fever  if  narcosis  be  produced  before  tlie  develop. 
ment  of  the  latter.  In  fever  in  man  alcohol  exerts  a  similar  influence,  but 
in  order  to  make  Its  antipyreiio  action  decidedly  manifest,  doses  so  lat^e  as  to 
be  toxic  most  be  given  (Ringer  and  Rickards).     It  has  been  noticed  both 

I  •  For  thoBB  detiroQS  of  lookiag  up  (he  lit«r>turo  of  (he  Biibjeot.  the  following  rel^renMa 

h  aragion: 
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I  ptr'iArtliir/Ur  PI,t,.l«l«ei;j,,an,1fiMi  OberniBr, /ftiU,  p.  (09,  ISflO.     A.  QodMa,  Bt 

I  rJieen^ian  Aetiint  pAfrivlajii^t,  trt  Af^liraiioiu  ih(rnirin4iiqiict,  Paria,  lS6i).   C.  BoDTlor, 

I  Wifhmg  drr  Altvlivt  aufdit  XUrptrUmperalar;  Bonn,  1869.     Uiauaein,  CenlralbUiU /Sr 

I  dUMHLWintnivha/leu.iStV.    P.  Ruga,  Fircliou'i  AnHv,Bd.xllx.y.26i.    C.  Bini,  I'.V. 
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I  Jlnalamf  md  Pkfrialogf,  *oL  Tiil.,  1874,  p.  332]  a'litmjii&iriiitM  der  BUdcrrlniniukix 

I  ettlMta/l  /llr  Xalur-  imrf  BeilktHidt,  Sl.diM.  Stelion,  Jul;  21,  18T3.     B[Oirn-&«<)uiud, 

I  Jaanal  dt  la  Pkytintngit,  1860,  p.  467.    Jaoobl,  DutUtha  KliHik,  ISA'.     TnbciohEDhin, 

I  KtirhtretArckiiiJUr  Analamit.nK.    Binger  and  Skkardi,  £or(<uh  £<ini-cI.  IMA.p.  SOH. 

I  RIchanltoD,  Utdirnl  n>HH  Md  Oattiit,  tdI.  ii.  p.  I0(,  IBOB.     Parke*  bd<I  Wollowiai, 

L  JVaanctiDBt  a/  Ikt  Soynl  SiKitif,  1870.     AnltiB,  SrintvliKilt  anil  A'nmCiVi,  Louilon. 

I    DiwcttMion,  ■hilrulwl  b;  BIni  in  FiroAuv't  Artkiv,  Sept.  IBTl.    C.  Bourier,  CtolmlhliAtl 
I    /Br  a.  ISkI.  WinntnliafltK,  Dra.  tSTl.     I.  6.  Lombard,  JV«  York  Midk-il  Jm-nnl, 

I  dtn  lHunVArn  Orffaititmui,  Inttagoral  Di(««ilatlun,   Dorpnt,  ISSft.     S.  Rnbnu,   flertin, 

I  XlimStU  Woekm^hrifi.  ISTI.     RAdtii-jowiki,  Ct«lr„tbtall  fiir  dtt  U^.  H7H»«la/t<», 
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in  man  and  in  the  lower  animals  (Bouvier)  that  when  the  individual  is  accus- 
tomed to  the  free  habitual  use  of  alcohol  the  temperature  is  scarcely  affected 
even  by  large  doses. 

Very  recently,  Dr.  Franz  Riegel  (^Deutsches  Archxv  fiir  Klin.  Mediem^ 
1873)  has  made  a  very  elaborate  original  investigation  upon  men,  comprising 
as  many  as  eighty-six  experiments,  and  has  arrived  at  the  foUowing  conclu- 
sions, which  are  in  exact  accord  with  what  was  already  in  type  when  his 
memoir  came  to  hand.  As  they  embody  the  whole  subject  in  a  few  words, 
and  may  be  received  as  absolutely  demonstrated,  I  offer  no  apology  for  inter- 
polatiog  them  here : 

'^1.  Alcohol,  even  in  moderate  doses,  in  many  cases  causes  a  lowering  of  the 
temperature  of  the  body.  The  amount  of  this  diminution  averages  as  a  rule 
only  some  tenths  of  one  d^ree.  2.  Only  exceptionally  is  there  noticed  an 
elevation  of  the  temperature  consequent  upon  the  administration  of  alcohol ; 
not  unfrequently,  at  least  afler  minute  doses,  there  is  no  noticeable  change. 
3.  The  diminution  of  temperature  in  convalescents  is,  as  a  rule,  less  than  in 
healthy  subjects,  or  it  may  be  altogether  wanting.  4.  In  those  who  habitu- 
ally drink  alcoholic  stimulants,  the  depressing  influence  of  alcohol  upon  the 
temperature  is  almost  always  wanting.  5.  The  frequent  repetition  of  the 
doses  of  alcohol  diminishes  their  lowering  effect  upon  the  temperature. 
6.  The  amount  of  diminution  of  temperature  is  directly  proportional  to  the 
dose  of  alcohol  given.  7.  The  depression  of  temperature  caused  by  alcohol 
is  for  the  most  part  of  but  short  duration,  and  the  temperature  soon  returns 
to  its  previous  grade." 

That  the  antipyretic  action  of  alcohol  is  not  exerted  through  the  nervous 
system  was  proved  by  Binz,  who  found  that  the  drug  acted  powerfully  upon 
the  fever  of  animals  after  cervical  section  of  the  spinal  cord,  and  even  pre- 
vented the  post-mortem  rise  of  temperature.  It  would  appear  to  be  a  neces- 
sary corollary  to  this  that  alcohol  in  very  large  doses  lowers  temperature  by 
directly  checking  tissne-metamorphosis. 

The  effect  of  alcohol  upon  the  elimination  of  carbonic  acid  by  the  lungs 
has  been  investigated  by  several  observers,  with  different  results.  According 
to  the  researches  of  Bocker  {Beifriige  zur  Heilknnde  inshesondere  zvr  Kranh- 
heltagenussmittel  nnd  Arzneiwirkungs  Lehre,  abstracted  by  Claude  Bernard 
in  Journal  de  Pharmacie^  torn,  xv.,  3d  series,  1849),  of  N.  S.  Davis  (TVaiu- 
actions  of  the  American  Medical  Association^  1855),  of  Hammond  (^Physi- 
ological Memoirs,  Philadelphia,  1863),  and  of  M.  Perrin  {Archives  Genirales, 
6th  scries,  tome  iv.),  there  is  a  decided  lesisoning  in  the  amount  of  carbonic 
acid  gas  exhaled.  Dr.  E.  Smith,  however,  found  that  small  doses  of  alcohol 
increased  the  elimination  of  the  gas,  although  brandy,  whisky,  and  gin  always 
lessened  the  production.  It  is  probable  that  the  action  of  the  small  doses  of 
spirits  taken  may  vary,  as  it  is  readily  conceivable  that  by  checking  or  aiding 
digestion,  by  influencing  the  circulation,  or  in  some  other  way,  they  may  at 
times  exert  an  indirect  action  which  shall  overcome  any  direct  influence  they 
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majT  possefiS.  Be  tbU  bs  it  may,  the  weight  of  cvidenCB  appears  to  be  at 
present  in  favor  of  their  usually  diminisbing  the  elimination  of  carbonio 
acid ;  ultbough  the  m&ttcr  cannot  be  conaidered  as  entirely  settled. 

One  of  the  most  important  facta  to  be  determined  aboat  olcobol  is  its 
influence  upon  tbe  excretion  of  nitrogenous  material.  Bikker  ia  commonly 
believed  to  bave  experimeutully  dctermiued  that  it  lesscnB  the  excretion  of 
urea.  I  have  seen  only  an  abstract  of  the  original  paper.  In  it  tbia  is  not 
positively  asserted,  but  seems  te  be  inferred.  Dr.  Ilammond  has  performed 
a  very  elaborate  series  of  experiments  upon  himself:  flrst,  when  just  auffitieiit 
food  was  taken  to  maintain  the  weight  of  the  body  ;  second,  when  mure  than 
enough  for  that  parposo  was  ingested ;  third,  when  not  enough  was  taken. 
Under  all  these  circnmstanuea,  urea,  chlorine,  and  phosphoric  acid  were  lew- 
ened  in  amount  by  tbe  ingestion  of  alcohol.  Partes  and  Wollowicz  (ibc. 
dt.)  affirm  that  their  eiperiniunts  gave  a  contrary  result.  In  examining  the 
reports  of  their  experiments  I  tiud,  however,  that  on  one  of  the  days  the  uinn 
taking  the  alcohol  hod  a  chill  followed  by  fever.  If  this  day  be  omitted,  the 
average  doily  excretion  of  urea  during  the  alcoholic  period  was  34.35  grammes ; 
daring  the  time  when  brandy  was  token,  34.8  grammes  \  and  during  the  water 
period,  35.02  grammes.  The  ingestion  of  alcohol  seems,  therefore,  to  have 
reduced  the  elimination  of  urea  by  about  ten  grains  a  day.  Although  tlie 
matter  cannot  be  considered  absolutely  settled,  yet  the  present  conclusion 
&ir]y  is  that  alcohol  lessens  the  excretion  of  urea. 

Prom  the  time  of  Licbig's  celebrated  classification  of  food  until  the  appear^ 
ance  of  the  memoir  of  MM.  Lallemand,  Buroy,  and  Ferrin,  ingested  alcohol 
was  almost  universally  believed  U>  be  burnt  up  in  the  body.  These  latter 
observers  asserted,  however,  that  alcohol  escapes  uncbonged  from  the  body, 
not  only  because  they  were  unable  \xt  detect  in  the  blood  or  tissues  any  of  the 
results  of  its  oxidation,  such  as  aldehyde  or  acetic  acid,  but  also  because  they 
found  it  unchanged  in  the  expired  air,  tbe  sweat,  and  especially  in  the  urine. 
Tlie  results  obtained  by  the  French  invesligators  were,  however,  seriously 
C|aest)oned  by  E.  Baudot  (^'  Union  Midienle,  IStiS),  who  demonstrated  that 
the  chromic  acid  test  which  Duroy  and  Ferrin  had  relied  on  for  detecting 
alcohol  in  the  excretions  is  so  delicate  as  to  reveal  .IG5  grain  of  alcohol  in  a 
quart  of  water ;  and  Baudot  iurther  affirmed  as  the  result  of  twenty  ux- 
pcrimoDta  that  except  after  immense  doses  the  amount  of  alcohol  eliminated 
by  the  kidneys  is  so  small  as  practically  to  amount  to  nothing.  In  1SI}6  Br, 
Schnlinus  (^Arch'v  <fer  Heilhtnile,  186G),  by  a  very  elaborate  and  laborious 
investigation,  conBrmed  the  results  of  Baudot,  showing  that  alcohol  taken 
into  the  blood  Giids  its  way  by  exosraose  into  all  oi^ns  in  similar  proportion, 
and  does  not  escape  through  the  kidneys  unless  in  very  trifling  amounts.  In 
sercnd  experiments  be  found  that  one-fourth  of  the  ingested  alcohol  had  dis- 
appeared from  the  body  after  irom  two  to  three  and  one-fourth  hours,  and, 
M  but  a  fradioual  portion  of  the  lost  amount  was  eliminated,  be  concluded 
that  it  must  have  been  burnt  up.     Adolph  Liebcn  (^Annaku  <ler  Chnnit 
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Pharmncie,  1870,  vii.,  Supplement.  Bd.  p.  236)  has  in  a  number  of  experi- 
ments arrived  at  results  similar  to  those  of  Schulinus. 

In  1865  a  number  of  experiments  yielded  to  Anstie,  of  London  {Stimur 
lants  and  Narcotics  (reprint),  Philadelphia,  1868),  similar  results,  and  also 
demonstrated  that  the  e  imination  from  the  lungs  is  exceedingly  trifling. 
Thudichum  investigated  the  mat'.er  on  a  large  scale  in  1864,  and  again  with 
the  assistance  of  Dupr^  in  1866  {Tenth  Report  of  the  Medical  Officer  of  the 
Privy  Council.,  London,  1868).  In  order  to  avoid  the  fallades  of  the  chromic 
acid  test,  the  alcohol  was  obtained  from  the  urine  by  repeated  distillations. 
In  the  first  instance  forty-four  bottles  of  wine,  containing  four  thousand 
grammes  of  alcohol,  were  drunk  by  thirty-three  men,  out  of  whose  urine, 
collected  during  the  next  six  hours,  ten  grammes,  or  only  0.25  per  cent.,  of 
the  ingested  alcohol  were  recovered.  In  the  experiments  of  1866  the  process 
was  substantially  the  same,  but,  greater  care  being  taken  to  get  absolute 
accuracy  and  to  avoid  loss  during  distillation,  0.82  per  cent  of  the  amount 
administered  was  found  in  the  urine.  Quite  recently,  Subbotin  {Zeitschrift 
fur  Biohgie,  vii.,  1871 ;  Schmidt's  JahrbUcher,  1872,  Bd.  cUv.  p.  261)  has 
made  an  apparently  close  experimental  study  of  the  subject  upon  six  rabbits, 
and  has  shown  that  elimination  continues  for  a  longer  time  than  had  been 
generally  believed,  and  that  twice  as  much  of  the  alcohol  escapes  by  the  skin 
and  lungs  as  by  the  kidneys.  In  one  experiment  he  found  that  16  per  cent, 
of  the  alcohol  escaped  unchanged  in  the  first  twenty-four  hours ;  elimination 
after  this  time,  although  perceptible,  amounted  to  very  little.  As  he,  like 
Lallemand  and  his  colleagues,  experimented  with  poisonous  doses,  his  results 
confirm  rather  than  contradict  those  of  Baudot,  Schulinus,  Anstie,  Thudi- 
chum, and  Dupr(5 ;  for  it  is  manifestly  evident  that  after  such  doses  elimina- 
tion would  be  proportionately  greater  than  aft«r  smaller  quantities,  as  there 
natuially  must  be  a  limit  to  the  powers  of  the  system  to  oxidize  alcohol. 
Prof.  R.  D.  Edes,  in  his  experiments  (Boston  Medical  and  Surgical  Journal, 
1872,  p.  347),  found  that  after  small  doses  the  amount  of  elimination  by 
the  breath  is  greater  than  that  by  the  kidneys,  although  the  contrary  holds 
where  large  amounts  have  been  administered :  in  either  case  the  total  amount 
eliminated  was  but  a  small  percentage  of  that  ingested.  Finally,  Anstie 
(London  Practitioner,  July,  1874)  has  recently  repeated  his  experiments, 
using  the  method  of  Subbotin,  and  even  subjecting  a  dog,  which  had  been 
taking  for  some  days  very  much  larger  amounts  of  alcohol  than  he  had 
eliminated  by  skin,  kidneys,  rectum,  and  lungs,  to  distillation,  with  the  results 
of  confirming  his  first  experiments  and  of  finding  no  "  residual  alcohol" — 
i.e.,  alcohol  left  in  the  body — worthy  of  mention. 

These  concurrent  investigations*  certainly  demonstrate  that  but  a  small 
p.oportion  of  ingested  alcohol  is  either  eliminated  from  or  accumulated  in 
the  body,  and  consequently  that  it  must  be  oxidized  in  the  body,  and  in  some 

*  I  believe  these  reBults  have  also  been  confirmed  by  Wohler,  Journal  de$  Proyrl»,  xi., 
but  1  have  not  seen  the  original  paper  or  any  abstract  of  it. 
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degrees  partake  of  the  nature  of  a  food.  It  has  been  objected  to  this  that 
no  one  has  as  jet  been  able  to  detect*  in  the  blood  any  of  the  ordinary 
products  of  its  oxidation;  the  probable  reason  of  this  is,  however,  that 
the  oxidation  is  carried  as  it  were  at  one  bound  to  its  ultimate  end,  the 
production  of  water  and  of  carbonic  acid.  A  strong  corroborative  proof  that 
alcohol  is  largely  consumed  in  the  body  is  furnished  even  by  the  experiments 
of  Lallemand,  Duroy,  and  Perrin  themselves,  for  they  proved  that  elimina- 
tion ceased,  or  at  least  could  not  be  detected  by  the  most  delicate  tests,  Le/ore 
the  alcohol  had  all  escaped  &om  the  body. 

A  very  strong  confirmation  of  the  theory  that  asserts  the  oxidation  of 
alcohol  in  the  body  is  found  in  the  researches  of  our  countryman  Dr.  H. 
Ford,  whose  experiments  have,  however,  not  been  repeated,  and  therefore 
lack  the  absolute  authority  of  complete  confirmation.  If  they  shall  prove 
accurate,  their  importance  and  originality  render  them  worthy  of  higli  praise. 
Dt.  Ford  {New  York  Medical  Journal,  Jan.  1872)  has  worked  upon  the 
supposition  that  the  hepatic  sugar  must  be  converted  into  alcohol  in  the  body 
before  its  final  destruction,  and,  using  large  quantities  of  blood  of  animals, 
lias  sought  by  repeated  distillations  to  obtain  alcohol  &om  it.  Space  is  wanting 
to  describe  in  detail  the  very  elaborate  methods  employed  by  Dr.  Ford.  The 
tests  which  he  relied  on  to  prove  that  the  liquid  obtained  was  alcohol  were 
the  chromic  acid  test,  the  peculiar  inflammability,  and  the  optical  appearance 
of  the  alcohol  in  the  conducting-tubcs  at  the  time  the  distillate  commenced 
to  boiL  In  order  to  prevent  any  possible  oxidation  of  the  alcohol  during  the 
process,  Dr.  Ford  sometimes  added  sulphuretted  hydrogen. 

The  results  of  ten  experiments  are  shown  in  the  following  table : 
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Poshing  his  researches  still  further,  Dr.  Ford  used  various  tissues  as  the 
substances  to  be  distilled.     He  also  made  elaborate  calculations,  based  on  the 


•Duchek  (  Vierieljnhrettchrift  f'dr  die  Prakt.  Heilkutide,  Bd.  iii.,  1853)  thought  that  he 
bad  demonstrated  the  presence  of  aldehyde  in  the  blood  of  animals  poii^oued  with  ulcuhol; 
but  his  experiments  were  not  really  carried  far  enough  to  prove  it. 
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carbon  iDgested  and  on  the  carbon  exhaled,  as  to  the  amount  of  alcoho. 
which  ought  to  be  found  in  the  capillary  blood  of  the  longs.  The  resolts 
are  expressed  in  the  following  table : 

Alcohol  in  the  capillary  blood  of  the  lungs : 

{  calculation  based  on  ^^ carbon  ingaied^^    .        .  0.5403 

I          "             **      '''' carbon  exkaUd"         .  .    0.5794 

'*         putrescent  lung-tissue  (mean  of  exp.  8,  9,  and  11) .        •  0.3819 

"         fresh               "            (    "            "     12,  13,  and  14) .  .    0.3076 

*'         putrescent  thoracic  blood  (mean  ofexp.  1,2, 3, 4,  and  5)   .  0.7625 

"         fresh               **          "      (mean  of  table)  ....  0.0841 

*'         putrescent  liver-tissue  (exp.  6) 4.3138 

^'         fresh                 '*           (mean  of  exp.  25, 26,  and  27)  .    0.0190 

The  important  facts  seemingly  established  in  the  above  table  are:  the  cor- 
respondence between  the  amount  of  alcohol  in  the  thoracic  blood  as  obtained 
by  calculation  and  by  experiment ;  that  the  smallest  quantity  of  alcohol  is  to 
be  obtained  from  fresh  liver-tissue,  the  greatest  irom  putrescent  liver-tissue, 
in  which  the  glycogen  must  have  undergone  fermentation.  The  fresh  thoracic 
blood  was  blood  which  had  not  traversed  the  lungs ;  the  putrescent  thoracic 
blood  of  course  represented  the  same  blood  with  all  its  sugar  fermented. 

These  researches  of  Dr.  Ford  are  certainly  corroborated  by  the  discovery, 
first  made,  I  believe,  by  A.  Lieben  {Annalen  der  Chem,  und  Pfiarm.,  1870), 
although  usually  attributed  to  Dupr<5  (The  Doctor,  Feb.  1,  1873),  that 
a  eubstance  exactly  resembling  alcohol  exists  in  very  minute  quantity  in  the 
urine  even  of  teetotalers.*  M.  B^^champ  {London  Lancet,  1873),  apparently 
without  a  knowledge  of  the  work  of  the  other  chemists,  obtained,  from  the 
urine  of  persons  who  had  not  taken  any  alcoholic  beverage  for  a  long  time, 
alcohol  in  sufficient  quantity  to  burn  it.  Lieben  also  found  that  this  sub- 
stance exists  in  the  urine  of  dogs,  horses,  and  lions. 

Upon  the  nervous  system  alcohol  exerts  a  powerful  influence.  Its  eflfects 
upon  the  cerebrum  are  too  well  known  to  require  elaboration ;  but  it  may  be 
mentioned  that  I.  Dogiel  (loc.  cit.)  has  found  that  in  irogs  the  reflex  suscep- 
tibility is  at  first  somewhat,  and  afterwards  decidedly,  diminished  by  large 
doses  of  alcohol,  and  that  the  sensory  and  motor  nerves  are  similarly  affected. 

From  what  has  been  said,  it  is  certainly  deducible  that  alcohol  in  small 
amount  is  an  arterial  and  cerebral  stimulant ,  increasing  functional  activity 
in  the  nervous  and  circulatory  apparatus ;  is  a  /ood,  in  the  sense  that  it  is 
destroyed  in  the  system  and  there  performs  a  physiological  ofiice ;  is,  when  in 

*  It  is  axsertcd  that  the  substanoe  "is  not  alcohol,  although  it  presents  the  oharacterf 
by  "which  wc  generally  ncogniie  alcohol.  This  body  passes  over  among  the  earliest 
products  of  distillation,  gives  acetic  acid  on  being  oxidized,  reduces  the  bichromate  of 
potassium  when  dilute  sulphuric  acid  is  present,  nnd  its  aqueous  solution  has  a  lower 
density  than  water.  It  furnishes  iodoform,  and  exists  in  the  urine  in  a  very  small  quan- 
tity." Since  it  appears  to  possess  all  the  physical  and  chemical  characters  of  alcohol,  to 
ordinary  minds  it  is  alcohol. 
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soffit-icnt  quantity,  aretarder  of  tissae-chaogcs,  bccuuBe  it  lowers  animal  heat 
independently  of  luiy  action  on  the  nervous  9ysi«ni,  and  also  probably  uhevks 
die  excretion  of  carbonii;  acid  and  of  nitrogen.  Dr.  Hoinmond'a  experiments 
indicate  thai  it  u  a  food ;  for  he  gained  weight  when  taking  it  upon  a  diet 
which  he  had  previously  proven  ioaufficient  by  itaeif  to  maintain  his  bodily 
weight. 

If  the  alcohol  be  ozidtzcd  in  the  body,  and  be  a  food,  ae  it  seems  to  me  is 
(Nearly  proven,  it  must  of  course  generate  force,  measurable  by  the  modern 
standard  of  the  heat-unit.  A  little  calculation  will  ahow  the  importance,  or 
rather  the  preot  amount,  of  the  generated  force.  According  to  Dupni  (£011- 
don  Practititmer,  vol.  iz.,  1872,  p.  33),  one  gramme  of  alcohol  oxidized  in  the 
body  evolves  7184  units  of  heat,  whilst  the  same  weight  of  lean  beef  gives  off 
only  1 4S2  units  of  he«t.  It  has  been  estimated  that  9.3  ounccH  of  lean  beef 
— equal  to  about  two  ounces  of  alcohol — will  supply  the  neceasory  force  to 
maintain  the  circulation  and  reiipinttion  of  an  average  man  for  one  day.  That 
ia.  four  ounces  of  strong  spirit  will  suffice  for  this  purpose,  Sinoe  to  the 
ability  of  Aimishing  material  whose  consumption  shall  give  power  is  added 
Uic  ability  to  restrict  waste  and  to  stimulate  the  Amotions  of  circnktion  and 
of  the  nervous  system,  it  is  evident  that  in  alcohol  we  have  a  most  important 
means  of  sustaining  the  system  during  the  strain  of  an  acute  exhausting 
dtacase. 

TnitRApeDTiCB. — Our  knowledge  of  the  physiological  properties  of  alcohol 
s  tlint  its  chief  tlicrapeutic  value  in  acute  disease  is  as  a  stimulant,  a 

upomry  importer  of  power  which  shall  enable  the  system  to  stand  simie 
n  of  like  duration, — to  bridge  over  some  period  of  weakness. 

Tlio  cases  to  which  it  is  especially  adapted  may  be  divided  into  three 

FtTtt.  Those  in  which  there  is  a  temporary  loss  of  lienrl-imwer,  as  in 
tuntin;;  from  exhaustion,  loss  of  blood,  or  other  cause.     In  these  cases  the 

Bohotio  stimulant  should,  if  possible,  be  given  hot,  and  not  much  diluted; 
^th  it  should  also  be  exhibited  some  more  rap  idly -autiug  diffusible  stimulant, 


Sfcoml.  Those  acute  diseases  in  which  thcpowcrsof  the  systemarc  in  danger 

r  being  used  up;  to  aid  in  the  digestion  of  food  and  in  the  maintenance  of 

.  Alcohol,  as  hns  already  been  stated,  is  to  a  certain  extent  a  food,  bot  it 

rill  not  of  itself  sustain  lilc  for  a  long  time,  and  should  in  adynamic  disease 

Bwnys,  unless  for  specinl  reusotia,  be  combined  with  milk,  or  occasioniJly 

[ith  eg«s.     One  great  source  of  its  value  in  these  difteases  is  the  power  it 

nparts  of  sffiimilatiog  food,  and  in  milk-punch  are  furnished  the  stimulant 

D  digestion  and  thn  most  jierfect  food  known  for  digestion.     This  use  of 

Duhol  is  apart  IVom  its  i>ffipc  in  the  lowest  stajre  of  fever  as  a  heart-  and 

rve-ettmulaut.     Kmplciyi'd  fcir  tliis  purpose  it  is  useful  in  nil  stages  of  the 

t^ynamie/etvri,  such  us  typhus  and  ti/phoid.     By  the  exhibition  of  three  or 

.f  ounces  of  milk  eveiy  two  hours,  with  one  or  two  drachms  of  brandy  or 


122  SYSTEMIC  REMEDIES. 

wlt'iKky,  from  the  banning  of  the  attack,  ip  many  cases  the  development  of 
the  severe  adynamic  symptoms  may  be  prevented. 

In  the  advanced  stages  of  diseases,  when  the  typhoid  sttUe  is  weU  devel- 
oped, alcohol  should  be  given  boldly, — to  quiet  by  stimulation  the  nervous 
and  circulatory  systems, — to  afford  a  food  which  shall  in  a  measure  replace 
the  natural  pabulum, — to  aid  in  the  digestion  of  milk  and  other  simple  nour- 
ishment,— to  aid  in  lowering  temperature  by  checking  the  tissue-waste  of 
fever :  in  a  word,  to  enable  the  system  to  stand  the  drain  upon  its  vital 
powers,  and  at  the  same  time  to  check  such  drain. 

Properly  administered,  it  always  promotes,  not  arrests,  secretion  in  these 
cases.  The  guide  to  the  amount  given  should  be  the  effects  produced :  so  long 
as  it  lowers  temperature  and  pulse-rate,  moistens  the  dry  tongue  and  skiu, 
and  quiets  the  ner\'ous  disturbance,  it  does  good ;  if,  however,  the  tongue 
grows  drier,  the  pulse  puts  on  an  angry,  bounding  character,  and  the  patient 
becomes  restless  and  uneasy,  stimulation  is  being  pushed  too  &r,  and  the 
amount  exhibited  should  be  lessened.  The  antipyretic  action  of  alcohol  has 
suggested  its  use  in  all  cases  of  high  temperature ;  as,  however,  this  is  only 
one  of  its  actions,  and  as  it  is  not  decided  unless  very  large  doses  be  given, 
alcohol  cannot  be  employed  as  a  general  febrifuge.  True  arterial  excitement 
and  sthenic  inflammation  certainly  contra-indicate  its  use.  The  rule  miay  be 
laid  down  as  follows :  high  temperature  is  an  indication  for  the  use  of  alcohol 
only  when  other  symptoms  also  demand  it}  in  itself  high  temperature  is 
never  a  contra-indication  to  alcohol.  In  acute  tthenic  diseases^  after  the  pro- 
gressive stage  has  passed  and  the  results  of  the  disease  simply  remain  to  be 
overcome,  alcohol  and  milk  will  often  save  life.  Thus,  in  acute  pneumonia^ 
when  80  much  consolidation  has  occurred  as  to  render  it  doubtful  whether  the 
exuded  matter  can  be  removed,  or  in  abscess,  when  large  amounts  of  pus  have 
funned,  the  demand  may  be  very  great  for  alcohol  as  a  food  and  as  an  aider 
of  digestion,  and  sometimes  as  a  stimulant. 

Third.  Those  in  which  there  is  a  depressing  agent.  In  many  forms  of 
jxrii^oning,  alcohol  may  be  used  with  signal  advantage  simply  as  an  arterial 
and  nervous  stimulant,  to  overcome  the  influence  of  a  depressing  agent.  Thus, 
in  snake-bite  the  unlimited  use  of  it  affords,  with  the  hypodermic  use  of  am- 
monia (see  Ammonia),  the  best  method  of  treatment.  Recently  it  has  been 
very  strongly  recommended  in  pi/anna  by  Dr.  Theodor  Clemens,  of  Frankfort 
{Deutsche  Klinik,  1874,  1875),  who  states  that  he  has  seen  eight  cases  of  a 
severe  type  recover  under  the  administration  of  red  wine  in  as  large  amounts 
as  the  patient  would  drink.  In  poisoning  by  aconite,  veratrum  viride,  or 
other  similar  substance,  where  death  is  threatened  through  failure  of  the 
heart-power,  alcohol  in  some  form  is  imperatively  needed.  In  all  these  cases 
of  acute  depression  threatening  a  fatal  issue,  it  should  be  administered  freely, 
not  much  diluted,  and,  if  convenient,  Imt.  From  one  to  four  ounces  of 
whisky  should  be  given,  repeated  evoiy  ten  or  fifteen  minutes,  until  slight 
intoxication,  convalescence,  or  death  has  resulted. 
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liat  has  been  sud  up  to  this  point  in  regard  to  the  therapeutic  action  of 
iol  has  had  reference  to  acute  disease.  The  value  of  the  drug  in  some 
[lie  diseases  cannot  be  doubted ;  but  in  prescribing  it  the  physician  should 
r  lose  sight  of  the  possible  danger  of  producing  a  habit  far  worse  in  its 
3  than  death  itself. 

I  chrofiic  neuralgia^  in  hypochondTrumSy  in  melancholia,  temporary  relief 
sometimes  be  obtained  by  the  use  of  stimulants ;  but  the  very  relief 
led  doubles  the  temptation  to  the  frequent  use  of  the  alcohol,  and,  as 
ystem  becomes  habituated  to  its  action  and  the  dose  has  to  be  more  and 
I  increased,  the  habit  of  frequent  stimulation  grows  almost  of  necessity 
drunkenness.  For  this  reason  I  do  not  think  the  physician  is  ever  jus- 
1  in  prescribing  alcohol  for  its  narcotic  stimulant  effect  in  these  cases. 
chief  legitimate  uses  of  alcohol  in  chronic  diseases  are  to  aid  in  digestion ; 
xnish  a  food  which,  without  any  digestive  effort  upon  the  part  of  the 
m,  shall  be  absorbed  and  shall  take  the  place  of  more  ordinary  food ;  and 
lieck  excessive  tissue-waste.  Of  course  these  indications  exist  only  in 
diseases  as  are  either  dependent  upon  or  closely  associated  with  a  con- 
n  of  system  in  which  the  general  nutrition  is  depraved.  In  purely  local 
dons  the  use  of  alcohol  is  rarely  called  for  except  in  the  last  moments 
fe,  when  it  may  always  be  employed  to  afford  relief  and  to  protract  for  a 
;  time  the  struggle.  In  chronic  dyspepsia,  alcohol  administered  with 
bod  often  idds  very  materially  in  the  assimilation  of  the  latter ;  but  care 

0  be  exercised  in  prescribing  it,  for  the  same  reasons  as  were  given  when 
king  of  the  use  of  stimulants  in  melancholia  a  moment  since.    In  many 

of  chronic  neuralgia^  not  as  a  narcotic  stimulant,  but  as  a  food  and  a 
alant  to  nutrition,  alcohol  is  often  of  the  greatest  service.  The  danger 
stablishing  a  &tal  habit  in  this  disease  is,  however,  excessive.  In  almost 
ases  in  which  alcohol  is  called  for  in  neuralgia,  cod-liver  oil  is  also  indi- 
l,  and  it  is  generally  best  to  exhibit  the  two  remedies  together,  so  as  to 
n  the  easy  assimilation  of  the  oil  and  to  guard  against  evil  moral  results. 

1  phthisis  and  its  congener  scrofulosis,  there  can  be  no  doubt  as  to  the 
\,  value  of  alcohol ;  and  in  the  latter  stages  of  consumption  its  judicious 
IS  an  antipyretic  narcotic  stimulant  to  lessen  the  sufferings  of  the  patient 
srfectly  justifiable.  During  the  chronic  movements  of  the  affection, 
lol  taken  with  cod-liver  oil,  or  in  small  amounts  with  the  food  at  meal- 
B,  conduces  not  so  much  to  the  comfort  as  to  the  well-being  and  recovery 
le  patient. 

be  question  as  to  the  propriety  of  the  daily  use  of  alcohol  by  healthy 
is  at  present  a  veiy  serious  one,  involving  so  many  moral  and  politico- 
J  issues  that  it  cannot  be  fully  discussed  here.  Suffice  it  to  state,  as 
)us  inferences  from  our  present  knowledge  of  the  physiological  action  of 
Lol,  that  the  habitual  use  of  moderate  amounts  of  alcohol  does  no  harm ; 
to  a  certain  extent  it  is  capable  of  replacing  ordinary  food,  so  that  if 
atter  be  scanty,  or  even  if  it  be  coarse  and  not  easily  digested,  alcohol,  in 


124  SYSTEMIC  REMEDIES, 

some  form  or  other,  is  of  great  advantage ;  that  in  all  cases  it  should  he  taken 
well  diluted,  so  as  not  to  irritate  the  stomach;  and  that  wine  or  malt  hqaon 
are  certainly  preferable  to  spirits.     The  experience  of  Arctic  explorers  has 
certainly  shown  that  alcohol  has  no  heat-produdng  power,  so  that  at  a  time 
when  it  was  believed  to  have  such  influence  by  physiologists  the  Northern 
navigators  had  learned  that  the  free  use  of  spirits,  &r  from  enabling  a  man  to 
withstand  habitual  exposure  to  intense  cold,  very  materially  lessened  his  power 
of  resbtance.     On  the  other  hand,  the  experience  of  almost  every  trout- 
fisherman  or  sportsman  has  satisfied  him  that  spirits  do  have  power  to  prevent 
^^  catching  cold"  under  sudden  and  unaccustomed  exposure  to  wet  and  cold, 
and  that  benumbed  extremities  will  become  warm  and  have  their  proper  feel- 
ings return  under  the  influence  of  a  glass  of  whisky.     There  is,  however, 
nothing  strange  or  contradictory  in  these  experiences,  and  they  are  both  in 
strict  accord  with  the  present  knowledge  of  the  physiological  action  of  the 
drug.     As  is  often  the  case,  the  facts  were  practically  made  out,  however, 
before  science  could  solve  the  apparent  paradox.     As  has  been  abundantly 
shown,  alcohol  has  no  heating  power ;  but  the  chill  of  sudden  exposure,  the 
suffering  benumbed  extremities,  the  bronchitis  that  perhaps  follows,  all  mean 
simply  this :  that,  as  the  result  of  the  cold,  the  blood  leaves  the  surface  and 
the  extremities,  the  circulation  fails  in  the  outposts,  and,  as  a  consequence, 
suppressed  perspiration — i.e.,  suspended  function  of  the  skin — and  internal 
congestions  result     The  relief  afforded  by  the  spirits,  as  well  as  the  preven- 
tion of  sickness,  is  due  simply  to  the  power  of  the  remedy  in  maintaining 
the  circulation  and  keeping  the  external  surfaces  well  supplied  with  fresh 
blood  and  well  warmed  by  the  constantly-renewed  currents  from  the  interior 
furnaces  of  the  body. 

Owing  to  its  stimulant  and  antiseptic  properties,  alcohol  constitutes  an  ex- 
cellent dressing  for  wounds,  whether  accidental  or  surgical  in  their  origin.  This 
use  of  whisky  has  been  especially  advocated  by  Drs.  Blair  ( Glasgow  Med. 
Jour.^  Feb.  1870)  and  Suesscrott  (^Phila.  Med.  TiineSy  vol.  iv.  p.  774),  who 
bring  forward  strong  proofs  of  its  efficiency.  Lint  soaked  with  spirits  is  to  be 
packed  on  or  in  the  wound  and  kept  constantly  wet  with  the  alcoholic  liquid. 

Administration. — Almost  enough  has  been  already  said  upon  this  point, 
but  a  few  further  remarks  seem  appropriate.  When  stimulants  are  used  to 
sustain  the  sinking  powers  in  poisoning  or  in  disease,  the  amount  given 
should  be  almost  solely  regulated  by  the  effects.  Thus,  in  snake-bite  it  may 
be  necessary  to  give  a  pint  of  whisky  in  the  course  of  an  hour ;  and  in  low 
fevers  I  have  seen  the  greatest  benefit  result,  and  life  apparently  saved,  by 
the  exhibition  of  a  quart  of  spirits  a  day.  The  rule  is  always  to  be  gov- 
erned by  the  effects.  In  pois  ning,  one,  two,  three,  or  four  ounces,  as  the 
case  may  seem  to  need,  should  be  exhibited  every  ten  minutes,  until  some 
effect  is  }  reduced  or  matters  become  hopeless.  In  low  fevers  half  an  ounce 
to  an  ounce  should  be  given  every  one,  two,  or  three  hours,  pro  re  natUy  the 
practitioner  watching  the  results,  as  already  spoken  of 
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The  (juestion  of  choice,  of  course,  comes  up  in  every  cose  ns  to  which  of 
the  spirits  shall  be  used.  I  liave  aovet  been  able  to  perceive  any  difierenco 
iu  their  action  (gin,  of  course,  being  excepted),  save  only  that  Bometimes  oue 
ngrees  better  with  the  stomach  than  tlio  other.  This  has  seemed  to  me  to 
depend  simply  upon  the  personal  likings  of  the  patient,  to  which  therefore 
the  cbr>ic«  may  well  be  left.  In  sudden  collapse,  some  of  the  wines  with  a 
very  high  bouyuel  are  believed  to  tie  more  stimulating,  on  aecount  of  the 
ethers  which  they  contun ;  but  I  hare  had  no  experience  with  them.  In 
convuleftrcnce,  and  for  habitual  use  in  health,  wines  are  preferable  to  spirits, 
— more  agreeable,  more  tonic,  and  less  apt  to  lead  to  excessive  indulgence. 

'When  a  mild  stimulant  is  wanted  iu  the  beginning  of  fevers,  espcdully  if 
milk-puDch  seems  too  "  heavy,"  loiite  w/iey  may  be  sometimes  used  with 
advantage.  It  is  mode  by  pouring  a  half-pint  of  sherry  or  niAdoiru  into  a 
piut  of  boiling  milk,  stirring  thoroughly,  and  afl^r  oo^ulation  has  [>ccurred 
scmining  off  the  whey,  which  may  or  may  not  be  sweetened,  according  to  the 
IssEe  of  the  patient.  Mulled  wine  is  often  very  grateful  to  patients  as  a 
«hiii^.  It  is  made  by  beating  an  egg  up  thoroughly  with  three  fluidouaces 
of  Hherry  and  adding  a  like  quantity  of  water,  which  must  bo  actually  boiling 
rjWben  poured  in.  Champagne  is  useful  in  patients  with  delicate  stomachs, 
jilly  if  nausea  or  vomiting  actually  exists,  and  also  may  be  employed 
rilh  advantage  in  sudden  failure  of  the  vital  powers,  espeoially  in  elderly 
It  must  always  bo  very  "  dry,"  i.e.,  as  free  as  poB.<iiblo  from  sugar. 
Milk-p'ineh  is  prepared  by  adding  from  a  dessertapoonful  to  a  flnidounoa 
t  brandy,  whisky,  or  rum,  nocording  to  the  degree  of  stimulation  required 
I  the  taste  of  the  patient,  to  three  fluidounees  of  milk,  with  sugar  and 
The  addition  of  a  tahleapoonful  of  lime-water  is  not  rcoog- 
d  by  the  palate,  and  renders  the  beverage  more  acceptable  to  the  stomach 
Q  the  laU£t  is  weak. 

itritions  than  milk-punch,  but  is  "  heavier,"  and 
umach  if  given  too  freely.  It  is  made  by  beating 
an  egg  with  five  fluidounees  of  milk  and  half  a 
e  of  spirits  (and  half  n  fluiduuuco  of  lime-rrat4.'r 
iufficiency  of  sugar,  with  finally  the  white  of  the 
^^gS  pfvviously  thoroughly  beaten  into  a  iVoth. 

^^L  ToXiCOLOor. — The  acute  form  of  alcoholic  poisoning  in  its  minor  degrees 

^^K  unfortunately,  an  hourly  occurrence  almost  in  every  village,  but  that  fatal 

^Hkolts  are  not  absolutely  so  rare  as  is  generally  believed  is  shown  by  the 

^Hct  mentioned  by  Taylor,  that  in  four  years  (1863-67)  thirty-five  deaths 

^^■pn  tliis  source  occurred  in  England  and  Wales.     The  absolute  diagnosis 

^PpT  sente  alcoholic  poisoning  when  the  patient  is  simply  seen  in  the  advanced 

otBge  nf  deep  coma  cannot  be  uiade  out.    The  odor  of  liquor  npon  the  breath 

or  about  the  person  is  simply  a  proof  that  the  subject  liaN  been  drinking,  not 

that  the  symptoms  are  caused  by  alcohol.     The  manifeetatiuns  are  merely 

f  profound  compression  or  congestion  of  the  brain,  of  ajHiplexy,  of 


wSffff-noffff  IB  still  more  n 
liwully  rejected  by  the  st 
p  thoroughly  the  yelk  of 
fiaidounoe  to  one  flulduum 
if  required),  and  adding 
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opium-poisoning ;  and  a  man  who  has  been  drinking  only  moderately  may 
have  been  struck  down  with  apoplexy  or  poisoned  with  opium.  Dr.  Hugh- 
lings  Jackson  has  recorded  a  case  in  which  the  alcohol  impregnated  not  only 
the  breath  but  the  urine  also,  and  in  which  the  patient  was  left  to  sleep  it 
off;  but  at  the  post-mortem  a  clot  was  found  covering  nearly  the  whole  of 
one  hemisphere.  Afler  death  in  acute  alcoholic  poisoning  the  stomach  is 
usually  found  very  much  congested,  and  sometimes  ecchymosed.  The  treat- 
ment consists  in  the  evacuation  of  the  stomach,  the  use  of  the  alternate  hot 
and  cold  douche,  and  the  usual  mechanical  methods  of  arousing  a  narcotized 

patient. 

TEREBIKTHINA-TUEPENTnrE.    U.S. 

White  Turpervtine  is  the  concrete  oleoresin  obtained  by  incising  the  Pinus 
palustris  and  other  species  of  pine.  The  supply  in  the  American  market 
comes  almost  exclusively  from  North  Carolina  and  other  of  our  Southern 
States.  It  is  rarely,  if  ever,  itself  used  in  medicine,  but  by  distillation  is 
separated  into  a  volatile  oil  and  a  resin  {Rosin),  which  is  officinal  under  the 
name  of  Restna,  Rosin  is  used  in  medicine  solely  in  the  formation  of  cer- 
tain plasters,  chief  among  which  is  the  Emplastrum  Resinx,  U.S.,  Adhesive 
Plaster,  or,  in  ordinary  language,  "  Sticking  Plaster ^^  which  is  formed  by 
adding  rosin  to  lead  plaster. 

OLEUM  TEREBINTHIN-^— OIL  OF  TURPENTINE.    U.  8. 

This  is  a  yellowish,  highly-inflammable  oil,  of  a  strong  peculiar  odor  and 
a  hot  biting  taste,  moderately  soluble  in  alcohol,  freely  so  in  ether,  very 
slightly  so  in  water.  By  heating  with  muriatic  acid  it  is  converted  into  a 
red  liquid  and  a  white  crystalline  substance,  which,  from  its  resemblance  to 
camphor,  has  received  the  name  oi  artificial  camphor.  Turpentine  is  remark- 
able for  having  the  property  of  absorbing  oxygen  and  converting  it  into  ozone. 

Physiological  Action. — Turpentine  is  a  powerful  irritant,  causing  in  a 
very  short  time  inflammation  in  any  tissue  with  which  it  may  be  brought  in 
contact  in  its  undiluted  form. 

When  taken  by  a  healthy  person  in  moderate  doses,  it  produces  a  sense  of 
warmth  in  the  stomach,  soon  followed  by  exhilaration,  and,  if  the  amount  be 
sufficient,  giddiness  and  even  a  species  of  intoxication.  The  pulse  is  increased 
in  force  and  frequency.  The  turpentine  escapes  from  the  body  through  the 
lungs  and  kidneys,  imparting  its  own  odor  to  the  breath,  and  that  of  violets 
to  the  urine.  Although  several  recorded  instances  prove  that  turpentine  is 
capable  of  producing  death,  yet  cases  of  serious  poisoning  by  it  are  rare,  and 
a  lethal  result  exceedingly  so.  The  symptoms  noted  in  poisoning  by  it  are 
most  of  them  constant,  but  vomiting  and  purging  are  present  in  some  cases 
and  not  in  others.  Unconsciousness  is  generally  complete,  and  in  some  cases 
is  accompanied  by  dilated  pupils ;  the  urine  is  very  much  lessened  in  quantity, 
often  bloody,  not  rarely  suppressed ;  the  skin  is  sometimes  dry,  sometimes 
moist ;  the  pulse  is  feeble,  rapid,  and  generally  regular.     The  intense  irrita- 
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lion  of  the  urino-geoital  organs  in  some  cases  has  been  indicated  by  constant 
priapism  and  efforts  at  micturition. 

The  lethal  dose  must  be  very  large,  but  is  not  definitely  known,  since  recov- 
ery from  four  ounces  in  an  infant  fourteen  months  old  has  been  reported.  In 
Dr.  Maund*s  case  (^Annuaire  de  ThSrapeiUique,  1846),  death  was  supposed 
to  have  been  produced  in  an  intemperate  woman  by  six  ounces ;  and  Philip 
Miall  has  recorded  an  instance  of  death  produced  in  an  infant  fourteen 
weeks  old  by  turpentine,  of  which  half  an  ounce  was  thought  to  have  been 
taken  {London  Lancet,  March,  1869). 

The  symptoms  produced  by  turpentine  show  that  it  is  a  stimulant  to  the 
nervous  and  arterial  systems ;  but  we  have  no  definite  knowledge  of  the  exact 
methods  in  which  it  acts.  The  only  attempt  at  a  close  physiological  investi- 
gation of  the  subject  which  has  come  under  my  notice  is  that  of  Dr.  Hoppe 
(jJonmal  fxir  Pharmacodynamik,  Bd.  i.  p.  105),  who  concludes,  on  what 
seems  to  me  insufficient  evidence,  that  the  vaso-motor  nerves  are  the  first  to 
feel  its  infiuenoe. 

Upon  the  kidneys  turpentine  acts  decidedly,  causing,  according  to  the  size 
of  the  dose,  increased  secretion,  or  symptoms  of  renal  irritation,  such  as  pain 
in  the  back,  and  strangury,  with  a  diminished  excretion  of  bloody  urine. 
Leon  Crucis  {De  la  TMinnfhine,  Paris  Thesis,  1874)  has  made  some  experi- 
ments which  indicate  that  when  turpentine  is  given  in  toxic  doses  to  rabbits 
it  increases  the  coagulability  of  the  blood  and  gives  rise  to  numerous  minute 
hepatic  and  pulmonic  thrombi. 

Therapeutics. — Externally  the  oil  of  turpentine  is  very  much  employed 
as  a  powerful  counter-irritant.  It  is  useful  more  especially  when  it  is  desired 
to  act  upon  a  large  extent  of  surface.  When  a  very  intense  permanent  local 
impression  is  required,  a  blister  is  to  be  preferred.  Thus,  in  pleurisy  a  blister 
may  be  used,  in  bronchitis,  turpentine  stupes.  In  preparing  the  latter  the 
turpentine  should  first  be  warmed  by  setting  the  vessel  containing  it  in  hot 
water,  then  a  piece  of  flannel  which  had  just  previously  been  saturated  with 
hot  water  and  wrung  as  dry  as  possible  should  be  dipped  in  the  turpentine, 
and  again  wrung  out.  It  is  then  ready  for  application,  and  may  be  lefl  on 
from  fifteen  minutes  to  half  an  hour,  according  to  the  sensitiveness  of  the 
skin. 

Another  local  use  of  the  oil  of  turpentine  is  as  an  addition  to  eneraata. 
From  a  teaspoonful  to  an  ounce  of  it  mixed  with  double  its  amount  of  olive 
oil  renders  opening  enemata  much  more  active,  especially  in  causing  the  ex- 
pulsion of  flatus.  Turpentine  enemata  containing  much  of  the  oil  in  a  small 
bulk  are  also  constantly  used  with  good  effect  in  arousing  the  system  from 
stupor  arising  from  narcotic  poison  or  similar  causes. 

In  vfcerafion  of  the  hoiceh,  turpentine  taken  by  the  stomach  is  oflen  very 
efficient,  probably  acting  locally  in  the  intestine,  and  in  simple  gastric  ulcer 
the  very  best  results  are  sometimes  derived  from  its  use.  In  a  single  large 
dose  (fjss  to  fji  with  an  equal  amount  of  castor  oil)  it  is  a  very  efficient 
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vermifuge,  especially  against  the  round-worm.  It  also  may  be  used  as  a 
stimulant  in  low /even,  particularly  when  the  tongue  is  dry  and  red. 

In  typhoid  or  enteric  fever  it  without  doubt  acts  as  a  local  stimulant  to 
the  ulcerated  bowel,  besides  influencing  the  general  condition  of  the  system. 
There  are  two  conditions  or  stages  in  the  diseases  named  in  which  it  is 
especially  useful, — indeed,  is  of  incalculable  service.  About  the  end  of  the 
second  week  the  tongue  sometimes  becomes  very  dry,  red,  chapped,  perhaps 
coated  in  the  centre  with  a  brownish  fur,  and  at  the  same  time  marked 
meteorism  develops.  Ten  drops  of  turpentine  every  two  hours  daring  the 
day  and  every  three  hours  during  the  night  will  in  the  majority  of  cases 
remove  the  bad  symptoms  noted.  That  the  action  of  the  oil  is  largely  a  local 
one  is  shown  not  only  by  the  arguments  of  the  introducer  of  the  practice. 
Dr.  George  B.  Wood,  but  also  by  the  value  of  the  same  treatment  when 
diarrhoea  persists  after  the  acute  stage  of  the  fever  has  passed.  When  con- 
valescence is  protracted,  when  there  is  a  constant  tendency  to  the  recurrence 
of  diarrhoea,  when,  in  other  words,  the  ulcers  of  Peyer*s  patches  are  slow  to 
heal,  turpentine  acts  almost  as  a  specific. 

In  typhoid  bronchitis  and  pneumonia^  especially  as  intercurrent  in  typhus 
fever  and  similar  diseases,  turpentine  applied  externally  and  taken  internally 
is  often  very  useful.  The  same  may  be  said  of  the  low  forms  of  puerperal 
/ever.  In  this  disease  the  abdomen  should  be  kept  covered  with  fomentations 
of  the  oil  and  of  warm  water  alternately,  the  counter-irritant  being  used  as 
constantly  as  a  proper  regard  for  the  skin  of  the  patient  will  allow.  Inter- 
nally it  should  be  given  in  very  large  doses  (f3ss)  every  two  hours. 

In  hen\oirhage8  from  the  stomach,  bowels,  or  lungs,  turpentine  has  acquired 
celebrity,  but  is  hardly  so  much  used  as  formerly.  It  is  in  the  ataxic  cases 
that  it  is  useful.  I  have  very  rarely  employed  it,  as  the  oU  of  erigeron  has 
seemed  even  more  efficacious,  and  is  much  more  pleasant  to  the  patient.  In 
purpura  haemorrhayica  turpentine  has  been  highly  praised. 

DIGITALIS.    U.S. 

The  leaves  of  the  Digitalis  purpurea,  or  fox-glove,  of  the  second  year's 
growth.  These  are  large  leaves,  of  a  dull  pale  green,  with  whitish  down 
underneath,  and  have  a  bitter  nauseous  taste  and  a  faint  narcotic  odor. 
Digitalis  yields  both  to  water  and  to  alcohol.  M.  Homolle  discovered  in  it 
a  peculiar  bitter  principle,  which  has  been  abundantly  proven  to  contain  the 
medical  virtues  of  the  crude  drug,  and,  under  the  name  Diyitalin  (Digita- 
linum),  is  now  officinal  in  the  U.  S.  Pharmacopoeia.  As  prepared  according 
to  the  directions  of  the  latter,  it  is  a  whitish  or  yellowish  powder,  odorless, 
but  of  a  very  bitter  taste,  nearly  insoluble  in  ether  and  in  water,  readily 
soluble  in  alcohol  and  in  acids.  With  muriatic  acid  it  makes  a  yellow 
solution,  which  soon  changes  to  green.  The  officinal  preparation  is  made 
by  a  process  copied  aft<jr  that  of  M.  Henry  and  M.  Homolle.  It  crystallizes 
with  great  difficidty,  and  imperfectly.    Nativelle,  in  1871,  announced  (^Bulletin 
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de  TAcad.  Roy,  de  Midecine,  1871,  vol.  xxxvi.)  to  the  Academy  of  France 
that  he  had  discovered  a  process  by  which  crystallized  digitalin  could  be 
prepared,  and  received  the  grand  prize  of  Orfila. 

Crystallizable  digitalin  {Journal  de  Chimie  Midicale^  1873)  occnrs  "in 
short  and  delicate  needle-shaped  crystals,  and  possesses  an  intense  and  per- 
sistent bitter  taste.  It  is  but  slightly  soluble  in  water,  soluble  in  twelve  parts 
of  cold  and  six  of  boiling  alcohol  of  90^,  less  soluble  in  absolute  alcohol,  and 
nearly  insoluble  in  ether ;  very  soluble  in  chloroform.  It  is  rapidly  dissolved 
by  a  solution  of  chloral  hydrate,  the  solution  becoming  greenish  blue  in  color. 
The  concentrated  mineral  acids  dissolve  it,  hydrochloric  acid  producing  'an 
emerald-green  color,  sulphuric  acid  a  green  which  if  subjected  to  the  action 
of  bromine  fumes  changes  to  a  dark  red,  nitric  acid  a  yellow,  nitro-muriatic 
acid  a  yellow  changing  to  an  obscure  green,  and  a  mixture  of  equal  parts  of 
sulphuric  and  nitric  acids  a  rose  color  changing  to  a  deep  violet.  When  heated 
on  platinum,  it  melts,  swells  up,  becomes  brown,  and  disappears  without  leaving 
any  traces.  It  contains  no  nitrogen,  but  is  composed  of  51.33  per  cent,  of 
carbon,  6.85  per  cent,  of  hydrogen,  and  41.82  per  cent,  of  oxygen." 

According  to  Ch.  Blaquart  (Z'  Union  Pharmaceutique,  Nov.  1872),  ten  per 
cent,  of  crystallizable  digitalin  can  be  extracted  from  the  crude  drug,  which 
probably  contains  twelve  per  cent,  of  it.  The  question  whether  this  sub- 
stance is  the  pure  active  principle  of  digitalis  is  of  course  an  important  one. 
The  French  commission  reported  as  the  result  of  physiological  experiments 
that  it  produces  in  man  and  animals  effects  similar  to  those  of  the  amorphous 
digitalin,  but  that  it  is  much  stronger  than  the  latter.  This  conclusion  has, 
however,  met  with  some  opposition.  M.  Gubler  {Bulletin  de  VAcad.  Roy.  de 
Medecine,  vol.  xxxvii.  p.  404)  denies  that  this  crystallized  digitalin  is  stronger 
than  the  amorphous  preparation,  and  M.  Vulpian  in  the  subsequent  discussion 
asserted  that  in  experimenting  he  had  found  them  of  equal  strength,  and 
Ch.  Blaquart  (loc.  dt.)  in  his  experiments  arrived  at  a  similar  result ;  yet 
one-ninth  of  a  grain  of  it  is  said  to  have  been  given  to  an  adult  without 
causing  a  toxic  effect.*  M^gerand  and  Daremberg  {London  Medical  Record^ 
1873,  p.  278)  have  found  the  crystalline  variety  the  stronger.  Dr.  Roucher 
affirms  {Gazette  MSdicale,  1874)  that  the  crystallized  digitalin  Ls  readily 
convertible  into  the  amorphous  or  granular  variety ;  but  he  also  asserts  {Les 
Mondety  July,  1872)  that  it  is  a  complex  body.  This  assertion  is  con- 
fiimed  by  several  chemists,  especially  by  0.  Schmiedeberg  {Archiv  fur  Ex- 
periment. Pathologie  und  Pharmacol.,  Bd.  iii.  p.  19),  who  affirms  that  there 
are  in  digitalin  four  active  principles:  Di^toxin,  the  most  active  of  all, 
which  constitutes  the  greater  bulk  of  Nativclle's  crystallized  digitalin ; 
Digitalein;  Digitalin;  and  Digitoiiin.  For  a  particular  account  of  these 
substances  the  reader  is  referred  to  the  paper  of  Schmiedeberg.f     The  only 

•  For  the  proeess  of  mftnafactare^  ace  Botton  Medical  and  Surffi'cnl  Jountnl,  p.  ;i5, 1873. 
t  Conialt  also  Schmidt  $  JakrbUcker,  Bd.  olviii.  p.  234,  for  abstract  of  thesis  bj  Nicolai 
QiSrs,  of  Dorp^ 
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practical  cooclusion  at  present  possible  is,  that  it  is  best  to  use  only  officinal 
preparations,  such  as  the  tincture,  which  represent  the  crude  drug.^ 

Physiological  Action. — ^To  the  therapeutist  the  interest  in  the  physio- 
logical action  of  digitalis  centres  chiefly  upon  the  circulation.  The  drug  does, 
however,  exert  a  direct  influence  upon  the  apparatus  of  Toluntary  motion 
which  is  worthy  of  notice.  In  toxic  doses  it  lowers  reflex  acdyity,  and  in- 
duces lassitude,  prostration,  muscular  tremblings,  and  sometimes  convulsions. 
That  the  muscles  themselves  are  afiected  has  been  proven  by  the  researches 
of  Vulpian,  of  Dybkowsky  and  Pelikan,  and  of  Gk)urvat,  all  of  whom  have 
found  that  the  muscles  of  frogs  poisoned  with  digitalis  respond  more  feeUy 
than  is  normal  to  galvanic  currents.  The  nervous  tissue  has,  howeyer,  been 
found  by  Oourvat  to  be  more  susceptible  than  the  muscular,  the  nerves  losing 
their  functional  power  sooner  and  more  completely  than  the  muscles. 

As  the  result  of  an  elaborate  experimental  study  (^Reicherfs  Archiv  fUr 
Anatomie,  1871,  p.  252),  Dr.  A.  Weil  concludes  that  digitalis  first  lessens 
reflex  activity  by  directly — i.e.,  independently  of  its  action  on  the  circulation 
— exciting  the  inhibitory  reflex  centres  of  Setschenow,  and  afler  a  time  by 
directly  paralyzing  the  spinal  cord.  The  experiments  upon  which  this  con- 
clusion was  based  are  divided  into  two  series,  in  the  first  of  which  it  ¥ras  found 
that  afler  small  toxic  doses  of  the  poison  great  diminution  in  the  reflex  activity 
of  the  frog  was  apparent  in  from  ten  to  twenty  minutes,  and  continued  until 
the  death  of  the  batrachian ;  but  that  this  diminution  for  from  twenty-five 
minutes  to  an  hour  was  immediately  suspended  by  section  of  the  cord  high  up, 
the  reflex  activity  returning  at  once  to  its  normal  state ;  that  after  large  doses 
the  reflex  movements  were  almost  abolished  in  five  minutes,  and  continued 
until  death,  but  at  any  time  during  the  first  ten  or  twenty  minutes  could  at 
once  be  restored  by  section  of  the  upper  cord ;  that,  both  after  large  and  small 
toxic  doses,  a  time  finally  came  when  division  of  the  cord  had  no  power  to 
restore  the  lost  reflex  functions.  These  experiments  have  been  confirmed  by 
Br.  Mcihuizen  (Arch.  fUr  Physiohg.,  vii.,  1873).  The  second  of  Dr.  Weil's 
series  of  experiments  were  directed  to  discovering  whether  the  action  upon 
the  inhibitory  reflex  centres  and  the  cord  was  a  direct  one,  or  was  simply  the 
result  of  the  altered  circulation.  In  this  part  of  the  investigation,  the  hearts 
of  frogs  were  cut  out,  or  their  motion  arrested  by  the  local  application  of  t 
concentrated  solution  of  the  nitrate  of  potassium,  or  rendered  slower  by  a 
dilute  solution  of  the  same  salt,  and  the  effects  of  these  various  procedures 
upon  the  reflex  activity  were  studied.  It  was  found  that  slowing  of  the 
heart's  action  did  excite  the  Setschenow's  centre,  but  not  to  nearly  so  great  an 
extent  as  did  digitalis,  and  that  minute  doses  of  digitalis  sometimes  stimulated 

*  Digitonin  is  asserted  to  form  the  bulk  of  the  soluble  dtgitAlin  of  commerce,  and  to 
be  the  same  as  taponin,  the  active  principle  of  soap-bark.  As  saponin  has  been  appar- 
ently demonstrated  to  be  the  physiological  antagonist  of  digitalis,  it  is  evident  that  the 
whole  matter  is  exceedingly  confused ;  and  that  the  conclusion  in  the  text  it  the  only 
one  that  can  at  present  be  reached. 
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tb«  S^ficheDov's  gaoglioD  und  lowered  reSex  activity  before  the  heart  was 
aensibly  aflecli^.  In  regard  to  the  spinal  cord  it  was  proTeo  that  when 
tbe  heart  was  killed  by  the  local  action  of  potash  the  reflex  functioos  of  the 
spinal  ganglia  remained  intact  for  a  much  longer  period  than  when  digitalis 
was  adminiatered. 

CinuJation. — The  action  of  digitalis  upon  the  heart  of  the  frog  was,  I 
bdieve,  first  investigated  by  M.  Yulpiaa  (  Comptct-Rendvi  de  la  Soe.  dt  Biol., 
1855jp.  70),  whohasbeen  foUowedby  numerous  observers,  among  whom  may 
be  mentioned  W.  Dybkowsky  and  E.  Pelikan  (Zeittchri/I  fUr  WuseMckift. 
2ooltyie,  Bd.  xi,,  1862),  A.  B.  Meyer  (^Arbeiten  aiu  dent  Phytiologucken 
Iiutilul  Ml  ZUrich,  quoted  by  Boehm),  Legros  and  Legroux  (quoted  by 
Gourvat),  Claude  Bernard  (quoted  by  Gourvat),  Ru'lolf  Boehm  (^PjiUger't 
ArchivjUr  Phynologie,  Bd.  v.,  1872),  HomoUe  (Archive!  Giniralet  de  Mfile- 
eine.  July,  1861),  Gourvat  (Gatetle  mdicaie  de  Parit,  1871),  FothergiU 
(Diffftafii,  London,  1871),  Fagge  and  Stevenwn  (Proceedings  of  the  Ri^al 
Sudd  I/,  London,  vol.  xiv,). 

The  statements  of  these  invcstigHtors  agree  in  all  essential  points.  One  or 
two  of  them  have  occaaonally  noted  a  primary  brief  acceleration  of  the  heart's 
action  ;  but  the  nuity  of  its  occurrence  shows  that  it  has  been  probably 
produced  by  some  extraneous  unnoted  influence. 

The  first  distinctive  action  of  tlic  drug  is  a  marked  lessening  of  the  num- 
ber of  cardiac  beats  per  minute,  due  to  a  prolongation  of  the  diastole,  which 
may  be  complete,  but  is  more  generally  divided  by  an  abortive  attempt  at 
ventricular  contraction.  The  systole  is  abnormally  energetic,  so  that  the  ven- 
triclee  become  white  as  the  last  drop  of  blood  is  squeezed  out  of  them.  As 
the  RCtion  of  the  drug  becomes  more  intense,  the  rhythm  of  the  heart  is  very 
ninch  affected,  the  ventricle  and  auricle  no  longer  beuting  in  accord.  At  the 
same  time  the  diastole  generally  becomes  imperfect,  one  portion  of  the  ven- 
tricle maintaining  its  systolic  spasm,  white  the  rest  dilates.  Thus,  the  extreme 
apex  may  remain  hard  and  while  during  the  diastole,  and  even  hernia)  pro- 
trusions of  the  ventricle  may  occur.  Finally,  tho  heart  is  arrested  in  systole ; 
and  as  the  muscle  so  hardens,  of  couise  all  Its  power  of  responding  lo  elec- 
trical or  other  excitants  is  lost. 

Id  some  rare  instances,  instead  of  the  above  scries  of  phenomena,  the 
diastolic  periods  throughout  are  prolonged  and  quiet,  and  after  several  periods 
of  relaxation,  lasting  for  ten  or  twenty  seconds,  final  diastolic  arrest  may 

As  both  Boehm  (cp.  cil.,  p.  163)  and  Djbkowsky  and  Pelikan  (loe.  cit.) 
LaTc  found  that  the  slowing  of  the  heart's  beat,  ibo  increased  energy  of  con- 
traction, the  irregularity  and  final  systolic  arrest,  are  produced  by  digitAlis 
after  division  of  the  vagi  and  destruction  of  the  spinal  cord,  and  as  both 
Ackennann  (quoted  by  Boehm,  op.  tnt.,  p.  158)  and  Boohm  have  found  that 
the  paralyxing  of  the  peripheral  ends  of  the  vagi  by  atropia  does  not  prevent 
the  phenomena  juat  aUuded  to,  it  is  evident  tliat  the  drug  acts  directly  u^mu 
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th'e  heart-muscle  itself,  a  conclusion  which  is  confirmed  by  Eulenbnrg  and 
Ehrenhaus  (quoted  by  Dr.  T.  Lauder  Brunton,  On  DigitalU,  London,  1868, 
p.  51),  who  found  that  digitalis,  when  locally  applied,  acts  at  onoe  upon 
the  heart.  On  the  other  hand,  the  inhibitory  activity  of  the  peripheral  ends 
of  the  pncumogastrics  is  without  doubt  increased  by  the  drug.  There  is  do 
stage  in  which  stimulation  of  the  vagi  does  not  cause  diastolic  arrest.  Li- 
deed,  Dybkowsky  and  Pelikan  have  seen  galvanization  of  the  nerves  produce 
such  relaxation  in  the  auricles  ailer  the  ventricles  had  already  become  per- 
manently contracted.  Further,  Boehm  has  found  that  a  stimulation  of  the 
pncumogastrics  which  is  insufficient  to  make  itself  felt  before  poisoning 
will,  afler  the  exhibition  of  digitalis,  cause  diastolic  arrest  lasting  for  many 
minutes. 

It  appears,  therefore,  that  the  peripheral  cardiac  inhibitory  apparatus  shares 
in  the  stimulant  action  of  digitalis ;  and  as  Boehm  has  found  that  diastolic 
arrest  never  takes  place  in  frogs  poisoned  with  the  drug,  after  section  of  the 
vagi,  it  is  probable  that  this  rare  mode  of  death  is  really  due  to  super-exci- 
tation of  the  inhibitory  cardiac  nerves. 

Kudolf  Boehm  (op,  cit.y  p.  170)  has  investigated  the  influence  of  digitalis 
upon  the  working  power  of  the  heart  when  freed  from  all  connection  with 
the  central  nervous  system.  By  using  the  method  of  Ludwig  and  Coats,  he 
obtained  as  a  constant  result  that  the  amount  of  work  done  was  increased  by 
small  doses  of  digitalis ;  that  afler  large  doses  a  similar  increase  was  followed 
in  a  short  time  by  very  great  diminution  in  the  expenditure  of  power  by  the 
heart,  a  diminution  apparently  due  to  imperfect  diastole  and  consequent  non- 
admission  of  serum  into  the  viscus. 

The  elaborate  experiments  of  L.  Traube  (  Gesammelte  Beitrdge  zur  Patho- 
hgie  und  Phygiohgie,  Bd.  i.,  Berlin,  1871)  upon  warm-blooded  animals 
showed  that  in  dogs  moderate  doses  of  digitalis  produce  increased  arterial 
pressure,  with  lowering  of  the  rate  of  the  cardiac  pulsation.  When  toxic 
doses  were  used,  these  phenomena  were  followed  by  increase  of  the  pulse- 
frequency  and  fall  of  the  arterial  pressure,  which,  however,  did  not  com- 
mence at  the  same  time,  since  the  maximum  pressure  was  not  reached  until 
the  pulse  had  risen  above  the  original,  normal  point. 

Boehm  {he.  clL^  has  confirmed  these  results,  and  has  also  noticed  a  very 
marked  dicrotic  pulse,  evidently  due  to  an  abortive  ventricular  contraction 
during  diastole,  precisely  as  occurs  in  frogs. 

The  experiments  of  Brunton  (Joe.  cit.)  and  of  Gourvat  (loc,  at.)  also  are 
in  accord  with  those  of  Traube ;  so  that  it  may  be  considered  proven  that  in 
mammals  moderate  doses  of  digitalis  produce  rise  of  arterial  pressure  with 
diminished  pulse-rate. 

Prof.  L.  Traube  has  found  that,  afler  section  of  the  vagi,  digitalis  is  in 
warmblooded  animals,  with  rare  exceptions,  incapable  of  reducing  the  pulse- 
rate,  and,  contrariwise,  that  when  the  pulse-frequency  has  been  reduced  by 
the  drug,  section  of  the  nerves  causes  an  immediate  and  very  marked  rise  in 
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tlie  rate  of  pulsation.  I  believe  Boehm'*'  has  experimen tally  confinned  this; 
and  in  the  single  experiment  of  Oourvat  a  similar  result  was  attained. 

The  conclusion  would  seem  to  be  inevitable,  that  in  mammals  the  reduc- 
tion in  the  pulse  produced  by  digitalis  is  directly  or  indirectly  owing  to  an 
excitation  of  the  peripheral  inhibitory  apparatus.  The  occasional  reduction 
of  the  pulse-rate  after  section  of  the  pneumogastric  shows,  however,  either 
tliat  the  inhibitory  nerves  in  some  animals  find  another  path  than  the  pneu- 
mogastrics,  or  else  that  there  is  an  additional — sometimes  inoperative,  some- 
times efficient— cause  of  the  reduction  of  the  pulse-rate.  As  it  has  been 
shown  that  digitalis  is  capable  of  slowing  the  beat  of  the  isolated  heart  of 
the  frog,  it  would  appear  probable  that  it  may  exert  a  similar  influence  at 
times,  in  mammals,  upon  the  cardiac  muscle  or  its  contained  ganglia. 

Although  digitalis  does  increase  the  muscular  energy  of  the  heart,  it  seems 
scarcely  possible  that  the  enormous  rise  of  pressure  produced  by  it  can  be 
owing  to  this  alone.  This  a  priori  reasoning  has  received  experimental 
confirmation  from  Malan,f  Fothergill  (loc.  cit.),  Gourvat  (loc.  cit.),  Acker- 
mann  (  Ueber  die  Wirhungen  der  Digitalis,  in  Volkmann's  Sammlung  Klini- 
9cher  Vortrdge,  No,  48,  Leipsic,  1872),  and  Boldt  {Inaugural  Dissertation, 
Schmidt* s  Jahrhiicher,  March,  1872).  The  first  three  of  these  investigators 
have  found  that  the  arterioles  of  the  frog's  web  as  seen  under  the  micro- 
scope undergo  very  decided  contraction  afler  the  systemic  use  of  digitalis ; 
and  Ackermann  states  that  if  the  abdomen  of  a  rabbit  be  opened  so  as  to 
expose  the  arteries  of  the  mesentery,  a  very  marked  contraction,  even  to  the 
partial  obliteration  of  the  lumen  of  the  vessels,  can  be  readily  seen  to  follow 
the  exhibition  of  digitalis. 

Boldt  experimented  upon  curarized  frogs  after  the  manner  of  Cohnheim, 
and  found  that  the  first  effect  of  the  digitalis  was  marked  contraction  of  the 
arterioles. 

According  to  Boehm,  Traube  found  that,  if  the  spine  be  divided,  digitalis 
is  powerless  to  increase  the  arterial  pressure,  although  lessening,  as  usual,  the 
pulse-rate.  The  same  authority  also  states  that  Bezold  has  seen  an  excessive 
&U  of  the  arterial  pressure  ensue  immediately  upon  the  division  of  the  spinal 
oord  in  an  animal  under  the  influence  of  digitalis.  Further,  in  his  own  ex- 
periments Boehm  has  attained  similar  results,  or,  in  other  words,  has  found 
that  after  separation  of  the  small  vessels  from  the  vaso-motor  nerve-centre, 
digitalis  does  not  increase  arterial  pressure. 

These  experiments  would  seem  to  prove  that  digitalis  acts  upon  the  vessels 
by  stimulating  the  vaso-motor  centres  in  the  base  of  the  brain ;  but  they 
have  been  contradicted  by  Ackermann  {op.  cit.,  p.  397),  who  states  that  he  has 
many  times  cut  the  spinal  cord  and  without  exception  found  a  very  marked 
rise  of  arterial  pressure  follow  the  injection  of  digitalis.    Unfortunately,  none 

*  His  language  is  snob  as  to  leave  the  point  somewhat  doubtful.    Op.  eit.,  pp.  188, 189. 
t  Quoted  by  Fothergill  (op.  eit,). 
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of  these  experimenta  have)  that  I  am  aware  of,  been  published  in  detail, 
and  it  is  therefore  impossible  to  analyze  or  to  reconale  them;  but  (jon 
(^Schmidt's  Jahrhiicher,  Bd.  clyiii.)  expresses  the  opinion  that  Ackermann 
did  not  fully  divide  the  cord  in  his  experiments.  Gbrz  himself  found  that 
a  rise  is  produced  by  digital  in  after  division  of  the  cord,  but  of  so  small  an 
amount  as  to  be  readily  accounted  for  by  the  increased  power  of  the  heart 
Drs.  Brunton  and  Meyer  (Journal  of  Anatomy^  p.  138)  injected  digitalin 
into  the  ear  of  a  rabbit  whose  cervical  sympathetic  and  the  pneumogastrics 
had  been  destroyed,  but  were  unable  to  obtain  any  satisfactoiy  result ;  there 
was  certainly  no  constant  perceptible  contraction,  although  sometimes  the 
vessels  were  seen  to  empty  themselves  more  rapidly  than  before  the  injeo- 
tion.  Whilst  we  are  not  in  the  position  to  consider  as  absolutely  disproven 
the  theory  of  Professor  Ackermann,  that  digitalis  acts  directly  upon  the 
peripheral  vessels  themselves,  the  probabilities  are  strongly  against  it. 

From  the  evidence  which  has  been  brought  forward,  it  may  be  consid- 
ered as  definiti\'ely  proven  that  in  mammals  digitalis  in  therapeutic  doses  is  a 
powerful  stimulant  to  the  circulatory  system. 

The  following  proposition  expresses  our  present  knowledge,  and  probably 
is  very  close  to  the  truth : 

Digitalis  in  moderate  doses  stimulates  the  muscvlo-motor  portion  of  the 
heart  (probably  its  contained  ganglia),  increases  the  activity  of  the  inhibitory 
apparatus  J  and  causes  contraction  of  the  arterioles  probably  by  an  action  on 
the  vaso-motor  centres  in  the  cord.  As  a  consequence  of  the  first  action, 
the  cardiac  beats  become  much  stronger ;  as  the  result  of  the  last,  there  is 
narrowing  of  the  blood-paths,  and  to  the  passage  of  the  vital  fluid  an  in- 
creased resistance,  which,  acting  on  the  already  excited  inhibitory  system, 
aids  in  the  slowing  of  the  pulse.  Toxic  doses  of  digitalis  paralyze  or 
weaken,  more  or  less  completely,  each  of  the  three  systems,  and  cause  rapidity 
of  the  pulse  and  falling  of  the  arterial  pressure. 

According  to  my  own  experience,  decided  therapeutic  doses  of  digitalis,  in 
man  as  in  other  mammals,  produce  great  reduction  and  sometimes  dicrotism 
of  the  pulse,  and  increase  the  size  and  force  of  the  wave ;  at  the  same  time 
the  arterial  tension  is  augmented.  Poisonous  doses  induce,  after  a  time, 
increase  of  the  pulse-rate,  with  smallness  and  weakness  of  the  wave  and 
lowered  arterial  pressure. 

Spliyguiographic  studies  of  the  effect  of  digitalis  upon  persons  suffering 
from  various  acute  and  chronic  diseases  have  been  made  by  M.  Legroux,  M. 
Bordier  {Bulletin  TlUrapmtiqne,  1868,  p.  110),  Constantine  Paul  (Bulletin 
77i^rapeutique,  1868,  p.  193),  and  Paul  Lorrain  (Journal  de  F Anatomic  et 
de  la  rht/siolo^e,  1870).  The  problems  offered  by  these  gentlemen  are  so 
complex  as  to  render  a  detailed  study  almost  impossible ;  but,  as  a  whole, 
their  tracings  seem  to  confirm  my  personal  experience.  Paul  Lorrain  calls 
attention  to  the  fact  that  when  the  drug  has  reduced  the  pulse-rate  very 
greatly  a  second  abortive  systole  can,  on  auscultation,  sometimes  be  heard 
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oocarring  during  the  long  diastole,  and  some  of  his  sphygmographic  tracings 
are  markedly  dicrotic.  It  is  evident  that  io  man  the  second  systolic  move- 
ment occurs  precisely  as  in  animals;  and  it  seems  very  certain  that  the 
proposition  framed  for  the  lower  mammals  applies  also  to  man. 

When  the  pulse  has  been  reduced  by  digitalis  to  forty  or  fifty  a  minute, 
the  change  from  the  recumbent  to  the  erect  position  will  not  infrequently 
suffice  to  alter  at  once  its  character,  so  that  it  will  become  feeble,  small,  and 
one  hundred  and  fifty  per  minute.  The  experiments  of  Traube,  which  have 
already  been  mentioned,  afford  an  explanation  of  this  phenomenon  so  simple 
that  it  can  scarcely  be  else  than  true.  The  action  of  the  drug  in  such  a  case 
18  verging  upon  the  point  at  which  the  pulse-rate  increases  and  the  arterial 
pressure  falls,  owing  to  the  partial  paralysis  due  to  over-stimulation.  Whilst 
the  patient  is  recumbent,  the  line  is  not  passed  over,  but  the  additional  stimu- 
lation of  the  erect  position  carries  the  circulatory  system  beyond  the  limit  of 
simple  stimulation,  and  the  over-effects  of  the  drug  are  at  once  manifested. 

The  influence  of  digitalis  upon  the  urinary  secretion  in  health  has  been 
studied  by  numerous  observers,  with  such  diverse  results  as  to  prove  that  the 
action  of  the  drug  on  the  kidneys  is  so  inconsistent  and  varying  as  to  render 
it  probable  that  it  is  in  great  measure  indirect  rather  than  direct.  Thus, 
Joig,  Hammond  (/Voc.  BioL  Dept.  Acad,  Nat,  Sciences^  Phila.,  Dec.  1858), 
and  Brunton  (Joe.  cit,)  have  found  the  secretion  more  or  less  decidedly 
increased,  and  Homolle  (Archives  Gin^rales,  July,  1861),  Winogradoff 
(^Virchow^s  Archivfur  Anatomic^  Bd.  xxii.,  1861),  Stadion,  and,  according 
to  Brunton,  also  Krahmer,  Kluyskens,  Vassal,  and  Shohl,  have  found  it  either 
uninfluenced  or  diminished. 

The  urea  in  the  apparently  very  careful  experiments  of  Winogradoff 
(Joe  cit,),  of  Stadion  (^Prager  Vierteljahrschrift  fur  die  Praktische  Heil- 
kundcy  1862,  Bd.  Ixxii.),  and  of  Hammond  (Joe,  cit.)^  was  diminished,  while 
in  the  almost  equally  elaborate  experiments  of  Brunton  (Joe,  eit.)  it  was 
increased.  All  four  observers  noted  lessening  of  the  chlorides.  Megerand, 
using  the  crystallized  digitalin  of  Nativelle,  found  his  urine  increased  twenty- 
five  per  cent,  but  his  urea  diminished  twenty  per  cent.  Auguste  Meusnier 
has  sought  without  success  for  sugar  in  the  urine  both  of  patients  taking 
large  doses  of  digitalis  and  of  rabbits  poisoned  with  the  drug  (^L' Action  de  la 
Digitale  sur  la  Fonction  glycoginiqiie^  Paris  Thesis,  1868). 

It  is  very  certain  that  toxic  doses  of  digitalis  lower  the  temperature  a 
number  of  degrees  in  healthy  men  and  animals.  It  would  seem,  however, 
that  the  fall  of  temperature  is  generally,  if  not  always,  preceded  by  a  rise,  as 
has  been  noted  by  Bouley  and  Reynal,  by  Dum^ril,  Demarquay,  and  Lecointe 
(quoted  by  Brunton),  by  Hirtz,  by  Legros  (  Th^e^  1867,  quoted  by  Gourvat), 
and  by  Grourvat  {Gazette  Medieale  de  Paris,  1871,  p.  572). 

The  effect  of  therapeutic  doses  in  the  normal  condition  has  not  been 
closely  studied,  that  I  am  aware  of  But  in  a  number  of  cases,  chiefly  of 
pneumonia,  Z.  E.  Coblentz  (^La  Digitale  comme  Agent  antipyr^tique,  Stras- 
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boorg  Thesis,  1862)  found  that  about  twelve  hours  afi«r  the  fall  of  the  pulse 
there  was  also  a  &11  of  temperature.  The  tendency  of  our  present  knowl- 
edge is  to  connect  the  changes  in  temperature  induced  by  digitalis  with  the 
changes  of  the  circulation ;  and  it  seems  very  possible  that  therapeutic  doses 
in  health  will  be  found  to  increase  bodily  heat,  although  in  fever  they  may 
diminish  it. 

Therapeutics. — The  chief  clinical  use  of  digitalis  is  in  diseases  of  the 
heart ;  and  from  what  has  been  said  in  regard  to  its  physiological  action  it 
logically  follows  that  it  should  be  useful  in  loss  of  cardiac  power. 

When  the  muscle  of  the  heart  is  for  any  reason  unequal  to  the  task  set  it, 
the  systoles  become  rapid  and  imperfect,  and  by  this  irregular  action  the 
ventricles,  neither  completely  filling  nor  emptying  themselves,  increase  the 
embarrassment.  Under  these  circumstances,  digitalis,  by  lengthening  the 
diastolic  pauses  and  increasing  the  force  of  the  systolic  contractions,  causes 
the  ventricles  to  fill  themselves  in  the  one  and  to  empty  themselves  completely 
in  the  other  act  By  subduing  irregular  action  through  the  inhibitory  nerves, 
by  energizing  the  muscular  power  of  the  heart-walls,  the  remedy  is  of  incal- 
culable service,  and,  increasing  arterial  tension  all  over  the  body,  causes  the 
disappearance  or  lessening  of  symptoms  due  to  low  pressure  in  the  arteries. 

It  is  a  logical  necessity,  if  our  reasoning  as  to  the  physiological  action  of 
digitalis  has  led  to  a  correct  result,  that  the  drug  should  be  of  the  greatest 
service  when  the  lesion  is  simply  loss  of  cardiac  power ;  and  clinical  expe- 
rience tallies  with  this  a  priori  argument.  In  simple  dikUcUion,  or  in  simple 
failure  of  the  cardiac  muscle  without  valvular  lesion,  the  residts  of  the  use 
of  digitalis  are  most  favorable. 

On  the  other  hand,  in  simple  hypertropht/  digitalis  does  harm,  and  should 
never  be  used.  It  must  be  borne  in  mind  that  although  this  agrees  with 
what  the  experimentalist  has  proven  to  be  the  action  of  digitalis,  yet  it  was 
discovered  independently  as  a  clinical  fact  by  practitioners.  Thus,  Nie- 
meyer,  who  ridiculed  experimental  therapeutics  because  he  would  not  take 
the  trouble  to  study  them  deeply  and  practically  and  was  therefore  incapable 
of  understanding  them, — Niemeyer  says,  "  Digitalis  in  pure  uncomplicated 
hypertrophy  is  unsuitable." 

Valvular  lesion  of  the  heart,  as  is  well  known,  gives  rise  under  unfavorable 
circumstances  to  dilatation,  but  in  favorable  cases  to  hypertrophy,  or  rather 
in  the  great  majority  of  cases  to  hypertrophy  with  dilatation.  Following  out 
the  principles  already  inculcated,  it  might  seem  at  first  that  the  use  of  digitalis 
in  hypertrophied  hearts  with  valvular  lesion  ought  to  be  reprobated.  But 
it  is  known  clinically  that  digitalis  oflen  does  good  in  valvular  lesion  with 
enlargement  of  the  heart.  The  results  of  logical  deductions  from  our  physio- 
logical conclusions  as  premises  are,  however,  not  really  at  variance  with  this. 
It  must  be  borne  in  mind  that  structural  and  functional  hypertrophy  are 
different  things :  by  this  is  meant  that  although  a  heart  be  enlarged  and  abso- 
lutely stronger  than  normal,  yet  it  may  be,  relatively  to  the  work  required 
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of  it,  weak.  Thus,  if  1  represent  the  normal  work  of  the  heart  and  1  its 
nomuJ  power,  if  the  former  he  increased  to  4  and  the  latter  to  3  the  heart 
IB  really  in  the  position  of  a  weak  organ,  although  possessed  of  three  times 
its  original  strength.  Hence  it  is  that  digitalis  is  often  useful  in  valvular 
disease  with  hypertrophy.  In  the  vast  majority  of  cases  the  heart  with 
diseased  valves  is  in  the  position  just  spoken  of;  hut  sometimes  the  work 
advances  only  to  2  and  the  strength  to  3 ;  then  the  hypertrophy  becomes 
ezceasive,  and  digitalis  will  increase  the  difficulty.  In  almost  all  cases  the 
increased  power  of  hypertrophy,  unless  the  muscle  be  degenerated,  renders 
effectual  smaller  doses  than  can  be  used  in  dilatation,  and  also  increases  tho 
danger  of  the  over-action  of  large  doses. 

In  mitral  insufficiency  and  in  mitral  stenosis  digitalis  is  often  of  great 
aervioe.  It  is  evident  that  in  both  instances  the  valvular  lesion  leads  as  its 
first  result  to  pulmonic  hypersBmia.  How  does  the  digitalis  lessen  this  ?  In 
the  case  of  stenosis,  the  diastole  being  lengthened  by  the  remedy,  the  auricle 
18  afforded  more  time  to  empty  itself  into  the  ventricle  through  the  narrowed 
orifice,  and  at  the  same  time  is  strengthened  in  its  contracting  power ;  evi- 
dently, then,  the  left  ventricle  when  its  systole  occurs  will  have  much  more 
to  contract  on  than  before  the  digitalis  was  administered,  and  the  amount  of 
blood  in  the  systemic  circulation  will  be  increased, — i.e.,  the  amount  in  the 
pulmonic  circulation  will  be  diminished;  further,  the  right  ventricle  will 
have  greater  power  afforded  it  to  force  the  blood  through  the  lungs, — i.e., 
to  resist  the  recoil  firom  the  left  auricle  to  which  the  impeded  valve  gives 
origin. 

In  mitral  insufficiency  the  mechanism  is  different,  but  the  result  is  tho 
same.  The  increased  power  of  the  systole  will  throw  proportionately  more 
blood  through  the  aortic  orifice  than  through  the  partially  open  valve.  The 
opening  at  the  insufficient  mitral  valve  is  much  smaller  and  more  obstructed 
than  the  aortic  orifice.  As  the  force  or  rapidity  of  the  current  increases 
under  the  action  of  digitalis,  the  friction  becomes  greater  at  both  orifices,  but 
the  ratio  of  increase  is  evidently  far  higher  in  the  small  choked  mitral  leak 
than  in  the  wide  aortic  opening.  Hence  the  large  orifice  constantly  gains 
upon  the  smaller  as  the  cardiac  force  is  increased,  and,  more  blood  passing 
into  the  systemic  circulation,  the  pulmonic  is  relieved.  Again,  the  right  ven- 
tiicle  shares  the  stimulant  action  of  the  drug,  and  acts  more  strongly  upon 
the  pulmonic  circulation,  resisting  the  direct  backward  flow  from  the  auricle. 

In  aortic  constriction  digitalis  is  useful  when  the  heart-power  begins  to 
fwl.  In  these  cases  compensatory  hypertrophy,  with  slowness  of  action,  is 
very  apt  to  occur,  or  even  to  become  excessive :  much  more  frequently  does 
this  happen  than  in  mitral  disease.  In  such  cases  digitalis  does  harm,  and 
its  use  in  them  has  given  rise  to  the  opinion  that  in  aortic  disease  digitalis  is 
not  to  be  employed.  It  is  scarcely  necessary  to  show  how  both  in  aortic  in- 
sufficiency and  in  stenosis,  when  the  heart-muscle  fails,  and  the  hypertrophy 
is  not  compensatory,  digitalis  gives  relief. 


138  SYSTEMIC  REMEDIES. 

From  the  considerations  which  have  been  brought  forward,  it  is  very  evident 
that  a  knowledge  of  the  relation  of  the  heart-muscle  to  the  work  required  of 
it  in  any  individual  case  is  much  more  necessary  to  the  therapeutist  than  to 
know  what  valve  is  diseased. 

In  "  irritable  hear£^  of  soldiers,  a  disease  or  condition  of  cardiac  irritability 
evidently  connected  with  muscular  weakness,  and  Very  probably  dependent 
upon  exhaustion  of  the  inhibitory  nerves.  Dr.  Da  Costa  {American  Journal 
of  the  Medical  Sciences^  Jan.  1871)  found  that  in  the  early  stages  of  the 
affection  digitalis  not  only  acted  better  than  any  other  remedy,  but  even, 
when  administered  continuously  for  some  time,  often  effected  a  permanent 
cure.     When  hypertrophy  had  taken  place,  the  drug  .was  of  little  use. 

The  relief  afforded  by  digitalis  in  not  too  inveterate  cardiac  disease  is  often 
in  a  measure  permanent,  because  the  drug  may  aid  very  materially  in  the  pro- 
duction of  compensatory  hypertrophy.  Dilatation  is  certainly  more  apt  to 
occur  when  the  muscular  fibre  is  lax  and  acting  feebly  than  when  it  is  toned 
up  and  in  vigorous  play ;  secondly,  the  stimulus  to  action  in  a  muscle  is 
almost  of  necessity  directly  or  indirectly  a  stimulus  to  its  nutrition ;  lastly, 
and  most  important,  improved  systemic  circulation  means  in  a  far  more 
intense  degree  improved  blood>supply  to  the  cardiac  muscle,  as  is  shown  by 
the  following  considerations. 

During  systole  the  cardiac  muscle  contracts  so  as  to  squeeze  out  com- 
pletely all  the  venous  blood  from  the  heart-walls.  The  arterial  blood  enters 
during  diastole,  and  the  force  which  drives  it  into  the  relaxed  walls  is  derived 
from  the  arterial  system.  The  coronary  arteries  arise  nearly  at  alright  angle 
to  the  aorta :  the  blood  squirts  into  the  latter  during  systole  in  an  unbroken 
stream,  and  of  course  does  not  enter  the  coronary  artery.  But  when  the 
reflux  wave  comes,  the  aortic  valve  flaps  to,  and  the  whole  pressure  of  the 
blood-column  forces  the  liquid  into  the  open  cardiac  arteries.  If  the  arterial 
system  be  empty  or  nearly  so,  the  arteries  are  not  distended  sufficiently  to 
give  origin  to  a  powerful  reflux  wave,  and  but  little  blood  enters  the  coronary 
artery,  t.c,  the  cardiac  walls.  The  dilated  feeble  heart  is  unable  during 
systole  to  free  its  walls  thoroughly  of  venous  blood,  and  during  diastole  the 
fbrce  is  lacking  for  driving  in  the  arterial  blood.  Digitalis  enables  the  cardiac 
muscle  to  free  it^lf  thoroughly  of  venous  blood,  and  at  the  same  time,  by 
restoring  to  a  greater  or  less  degree  the  normal  balance  of  the  circulation 
and  removing  the  excess  of  blood  from  the  general  venous  system,  gives  the 
aorta  sufficient  blood  to  provoke  an  active  reflux. 

If  in  aneurmm,  or  in  general  capillary  atJieronia,  there  be  increased  resist- 
ance to  the  circulation,  and  the  heart  have  not  sufficient  power  to  meet  this, 
digitalis  may  be  useful,  but  must  be  employed  with  caution.  It  undoubtedly 
increases  arterial  pressure ;  and  this  increased  pressure  may  prematurely  rup- 
ture an  atheromatous  cerebral  capillary  or  tear  open  the  thinned  w^all  of  an 
aortic  aneurism.  The  use  of  digitalis  for  the  purpose  of  "  quieting  the  cir- 
culation" in  aneurism  is  of  very  doubtful  expediency. 
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In  cardiac  dropsy  digitalis  is  of  service  probably  not  only  by  regulating 
through  the  heart  the  circolation,  and  by  evacuating  the  surplus  fluid  through 
the  kidneys,  but  also  by  an  action  upon  the  vessels.  Clinicians  do  not  allow 
enough  for  the  rSle  of  the  vaso-motor  nerves  in  dropsy.  Without  saying 
more  as  to  the  clinical  side  of  this  question,  which  I  have  discussed  elsewhere 
(^American  Journal  of  the  Medical  Sciences ^  ^^Jy  1871),  it  may  be  allowable 
to  allude  to  the  experiments  of  Ranvier  (Comptes-RendUs,  1869,  p.  1327), 
who  found  that  when  the  vena  cava  was  tied  in  a  dog,  and  the  sciatic  nerve 
of  one  side  cut,  oedema  occurred  only  in  the  1^  whose  nerve  was  divided. 

The  use  of  digitalis  in  large  doses  as  a  cardiac  stimulant  in  syncope  or  in 
nuMen  collapse  firom  hemorrhage  or  other  cause  is  in  its  infancy.  One  or 
two  cases  have  been  reported  in  which  the  happiest  results  have  followed  its 
exhibition  (case,  Pacific  Medical  and  Surgical  Journal,  1874,  p.  273), 
and  it  has  been  given  hypodermically  with  the  most  astonishing  effects  in  a 
number  of  cases  in  my  wards  at  the  Philadelphia  Hospital.  From  twenty 
to  thirty  minims  of  the  tincture  should  be  injected  into  the  arm,  and  re< 
pcated  in  half  an  hour  if  absolutely  necessary,  or  one-fiflieth  of  a  grain  of 
the  digitalin  may  be  substituted.  In  my  experience  the  digitalin  has  several 
times  given  rise  to  severe  local  irritation,  the  tincture  never. 

Closely  allied  to  the  last  use  of  digitalis  is  its  employment  in  poisoning 
by  substances  such  as  muscaria,  delphinia,  and  aconitia,  which  arrest  the 
heart  in  diastole.  Boehm  has  shown  {PflUgers  Archiv,  Feb.  1872)  that  in 
digitalis-poisoning  of  the  frog,  even  when  systolic  cardiac  arrest  has  occurred, 
these  substances  will  oflen  restore  the  cardiac  movements, — a  proof  that  real 
antagonism  exists  in  their  action ;  and  Dobie  reports  a  case  {British  Medical 
Journal,  Dec  1872)  of  recovery  after  the  ingestion  of  an  ounce  of  Fleming's 
tincture  of  aconite,  apparently  due  to  the  hypodermic  injection  of  twenty 
minims  of  tincture  of  digitalis  and  the  exhibition  by  the  mouth  of  three 
doses  in  an  hour  of  a  mixture  of  tincture  of  digitalis  (one  drachm  each 
dose),  brandy,  and  ammonia. 

Digitalis  is  ofben  of  great  value  in  various  acute  diseases,*  such  as  ady- 
namic pneumonia  and  adynamic  fevers,  by  maintaining  the  heart's  action. 
It  can  have  no  effect  upon  the  diseases  themselves,  but  may  help  most 
opportunely  to  sustain  the  heart  during  a  crisis  or  a  period  of  strain  upon  it. 

With  the  idea  that  digitalis  is  an  active  antipyretic,  it  has  been  prescribed 
in  various  acute  diseases,  sometimes  with  asserted  good  results.  As  already 
stated,  toxic  doses  of  digitalis  at  first  elevate  the  temperature ;  and  proof  is 
wanting  that  in  healthy  men  therapeutic  doses  have  any  decided  influence  in 
depressing  the  temperature.  There  is,  therefore,  no  good  physiological  basis 
for  the  antipyretic  use  of  digitalis ;  at  the  same  time,  it  is  very  possible  that 
it  may  directly  or  indirectly  lower  the  temperature  in  disease.  Clinical  proof 


*  Coneolt  Hankel,  Britith  and  Foreign  Medico- Chxrurgicnl  Eeview,  xxvi.  513;  Grim< 
ahftw,  Dublin  Quarterly,  June,  187S;  Anetie,  London  Practitioner,  Sept.  1873. 
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of  this  is,  however,  still  wanUng.  The  strongest  evidence  in  fkvor  of  sadi 
action  is  furnished  by  the  records  of  Prof.  Wunderlich  (^Manual  of  Medical 
Thermometry y  Sydenham  Soc.  Translation,  p.  325),  according  to  which  from 
half  a  drachm  to  a  drachm  of  digitalis,  given  in  divided  dose  during  three 
or  four  days  in  the  second  or  third  week  of  severe  typhoid /ever,  inunediately 
produces  a  slight  fall  of  temperature  in  a  large  proportion  of  the  cases,  and 
sometimes  a  considerable  fall.  This  &11  is  said  not  to  last  more  than  a  day, 
when  the  temperature  rises  again,  but  in  cases  favorably  affected  doee  not  r^ain 
the  original  height ;  the  pulse  is  very  much  lowered  in  frequency,  and  remains 
about  uniform  for  four  days.  It  is  evident  that  at  least  in  some  of  these 
cases  of  Wunderlich's  the  drug  was  given  about  the  time  natural  deferves- 
cence would  be  expected  to  occur,  and  that  the  slight  reduction  of  tempera- 
ture brought  about  at  such  time  does  not  argue  very  strongly  in  favor  of  the 
proposition  that  digitalis  is  a  powerful  antipyretic  in  disease.  Far  more  ex- 
tensive and  complete  observations  must  be  made  upon  a  rising,  not  a  falling, 
temperature,  before  any  satisfactory  conclusion  can  be  reached.  At  present 
the  antipyretic  use  of  digitalis  should  be  purely  tentative.  In  puerperal 
/every  Winkel  (Fhilad.  Med,  Times,  1874,  iv.)  believes  digitalis  does  good 
by  its  action  on  the  circulation,  by  contracting  the  arterioles  of  the  uterus 
and  by  lowering  temperature. 

The  property  of  causing  contraction  of  all  unstriped  muscular  fibres  has 
been  attributed  to  digitalis,  and  whilst  the  probabilities  are  certainly  such  as 
to  invite  investigation,  yet  we  have  no  definite  knowledge  upon  the  subject. 
Mr.  Dickenson  {Med,-Chir,  Trans,,  vol.  xxix.)  claims  that  it  has  a  powerful 
action  in  causing  the  uterus  to  contract  and  to  arrest  hemorrhage, — a  few 
minutes  afler  an  ounce  and  a  half  of  the  infusion  is  swallowed  in  menorrhagia, 
severe  pains  resembling  those  of  the  first  stage  of  labor  coming  on,  with  a 
momentary  profuse  discharge  of  blood  and  dots,  if  there  be  any  present,  fol- 
lowed by  arrest  of  the  flow  for  hours.  Stadion  (Sydenham  Soc.  Year- Book, 
1862,  p.  451)  claims  that  digitalis  is  capable  of  temporarily  but  completely 
annulling  the  activity  of  the  sexual  organs,  and  that  it  may  be  regarded  as 
a  true  anaphrodisiac.  M.  Gaunot  {Philad.  Med,  Times,  iv.  30)  makes  the 
same  assertion,  and  advises  the  use  of  the  drug  in  spermatorrhoea. 

The  use  of  digitalis  as  a  diuretic  will  be  considered  under  that  heading. 
Toxicology. — In  poisoning  by  digitalis,  the  first  symptom  of  any  severity 
is  generally  vomiting  of  mucus  and  bile,  very  violent  and  very  often  repeated. 
At  the  same  time  a  feeling  of  heat  of  the  head,  disordered  vision,  and  vertigo 
manifest  themselves.  The  pulse  at  this  time  in  the  horizontal  position  may 
be  full  and  strong  and  slow,  but  on  the  patient's  rising  becomes  weak  and 
rapid.  The  face  is  pale.  The  vomiting  continuing,  profound  prostration 
conies  on,  the  pulse  becomes  feeble,  small,  irregular,  altJiough  the  beat  of  the 
heart  may  be  strong  and  hard.  The  eyes  are  very  prominent,  the  pupils  fixed 
and  dilated :  according  to  Tardieu,  an  almost  diagnostic  symptom  is  the  blue 
color  of  the  sclerotic.   Abundant  salivation  sometimes  occurs.    Intense  head- 
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ache  and  pains  in  tihe  back  or  limbs  are  often  complained  of.  Diarrhoea  ia 
Teiy  generally  present ;  the  urine  may  be  suppressed.  The  intelligence  is 
often  perfect  in  the  midst  of  profound  collapse,  but  delirium  more  or  less 
Tiolent  finally  comes  on.  Death,  usually  preceded  by  stupor  or  by  convul- 
mona,  takes  place  most  frequently  in  one  or  two  days,  but  has  occurred  as 
late  as  the  tenth  day,  and  as  early  as  three-quarters  of  an  hour.* 

It  is  said  that  in  some  cases,  in  which  a  cumulative  action  during  the  medi- 
cal use  of  the  drug  has  occurred,  the  first  marked  symptom  has  been  syncope, 
followed  by  paralpis  of  the  lower  portion  of  the  body,  vomiting,  diarrhoea, 
delirium,  general  insensibility,  and  death. 

In  the  majority  of  cases  of  digitalis-poisoning  the  patient  recovers.  When 
this  happens,  the  symptoms  gradually  ameliorate.  Cardiac  weakness,  and  even 
a  hmit  de  souffle^  with  more  or  less  exophthalmos,  is  said  to  have  persisted 
for  weeks  in  some  cases.  In  poisoning  by  digital  in  the  symptoms  are  those 
of  rapid  digitalis-poisoning, — ^violent  vomiting,  intense  cephalalgia,  and  some- 
times rachialgia,irr(^lar,  feeble,  intermittent  pulse,  paroxysms  of  suffocation. 

The  minimum  fatal  dose  of  digitalis  is  not  known.  A  large  teaspoonful  of 
the  tincture  is  said  to  have  caused  alarming  symptoms  in  a  young  puerperal 
woman  (Tardieu,  C Unique,  p.  685,  Obs.  VIII.,  Paris,  1867)  ;  twenty  grains 
of  the  extract  proved  fatal  on  the  tenth  day  {Ibid.,  Obs.  VI.) ;  and  two  and 
a  half  grammes  of  the  leaves  in  infusion  on  the  fiflh  day'(/6t'J.,  Obs.  X.)  ; 
fifty  granules  (gr.  one-fiftieth  each  ?)  of  digital  in  have  been  recovered  from 
{Ibid.,  Obs.  XII.,  XIV.);  about  one-fourth  of  a  grain  of  digitalin  {Gazette 
Hebdomadaire,  July,  1874)  produced  very  violent  but  not  lethal  symptoms. 
In  the  only  fatal  case  of  digitalin-poisoning  I  know  of  {Affaire  Confi/  de  la 
Pomerrais),  the  amount  ingested  was  unknown. 

The  treatment,  after  the  evacuation  of  the  stomach  and  bowels,  and  the 
very  free  administration  of  tannic  acid,  as  the  best,  although  unreliable,  chem- 
ical antidote,  should  consist  in  the  exhibition  of  opium,  of  alcoholic  stimu- 
lants, and  rest  in  the  horizontal  position.  I  know  of  no  recorded  experiences 
with  the  antagonistic  poisons  to  digitalis,  such  as  aconite  or  muscarin.  As  it 
is  possible  that  whilst  so  far  as  the  heart  is  concerned  they  may  be  really 
antagonistic  and  yet  may  intensify  the  action  of  digitalis  on  the  cord,  their 
uae  requires  caution. 

Administration. — Digitalis  may  be  given  in  substance  in  the  form  of 
pills ;  the  dose  being  one  grain  three  times  a  day,  and  increased  until  some 
effect  is  produced.  The  solid  extract  {Extractum  Digitalis^  U.  S.)  is  less 
reliable  than  the  leaves ;  its  dose  is  one-fourth  of  a  grain.  When  a  rapid 
action  is  desired,  one  of  the  following  ofiicinal  preparations,  or  the  digitalin, 
should  be  used:  In/vium  Digitalis  (3i  to  Oss), — dose,  one  fluidrachm  to 
half  a  fluidounce;  Tinctura  Digitalis  (Jii  to  Oj), — dose,  five  to  twenty 
drops ;  Extractum  Digitalis  Fluidum, — dose,  one  to  two  drops. 

*  See  CMe  reported  bj  M.  Barth,  quoted  by  Tardieu. 
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In  emergencies  where  single  large  doses  are  administered  they  may  be  ver^ 
much  larger  than  those  here  given.  Thus,  of  the  tincture  two  fluidrachms 
or  even  half  an  ounce  may  be  exhibited  ;  of  the  infusion,  a  win^lassful. 

•  Occasionally  when  digitalis  is  steadily  given  three  times  a  day  continuously 
an  intense  action  will  b^  suddenly  developed.  This  probably  arises  from  an 
accumulation  of  the  medicine  in  the  system,  due  to  elimination  not  being  so 
rapid  as  ingestion.  Whatever  the  cause  may  be,  of  the  fact  (case,  Philadel- 
phia Medical  Times,  vol.  ii.  p.  24)  there  can  be  no  doubt.  For  this  reason, 
whenever  digitalis  is  given  continuously,  at  least  eveiy  two  weeks  its  exhi- 
bition should  be  suspended  for  three  or  four  days. 

Digit ALINUM,  U.  S. — The  digitalin  of  the  TJ.  S.  Pharmaoopceia  is  officinally 
described  as  "  a  white  or  yellowish- white  powder,  without  odor,  and  having 
a  very  bitter  taste ;  .  .  .  readily  soluble  in  alcohol  and  in  acids,  but  nearly 
insoluble  in  water  and  in  ether,*'  whose  "  solution  in  muriatic  acid  has  a  yellow 
color,  which  soon  changes  to  green."  From  what  has  already  been  stated  it 
is  very  certain  that  digitalin  is  a  complex  body  of  various  composition,  power, 
and  even  properties.  There  are  two  distinct  varieties  of  it,  one  soluble,  the 
other  insoluble,  in  water.  Although  the  latter  is  alone  offidnal,  the  former 
is,  I  think,  the  more  abundant  in  our  shops.  Much  of  the  digitalin  sold  is 
inert,  and  especially  is  this  true  of  '^  digitalin  granules."  As  the  preparation 
is  complex,  variable,  and  expensive,  it  ought  not  to  be  used,  especially  as  it 
has  no  conceivable  advantage  over  the  stable  preparations  of  the  drug.  Even 
for  hypodermic  use  the  tincture  seems  preferable,  as  the  digitalin  solution 
appears  to  undergo  change  in  a  few  hours,  and  usually  causes  more  irritation 
when  injected  than  does  the  tincture.  The  dose  of  digitalin  is  one-fiftieth 
of  a  grain. 
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There  are  certain  drags  which  are  used  by  practitioners  to  decrease  the 
ftctiyity  of  the  circulation ;  and  it  is  these  which  are  here  considered  under 
ihe  heading  of  Cardiac  Sedufives.  Many,  in  fact  all  of  them,  possess  other 
powers  besides  those  which  cause  them  to  be  considered  under  this  caption, 
and  none  of  them  are  in  very  close  accord  in  these  qualities.  There  is,  however, 
a  general  resemblance  in  the  action  of  such  as  are  derived  from  the  vegetable 
kingdom,  in  that  they  are  all  sedatives  to  the  motor-nervous  system  and  yet 
all  produce  convulsions.  I  have  made  an  especial  experimental  study  of  these 
convulsions  (^Philadelphia  Medical  Times^  vol.  iii.),  and  have  found  that  they 
are  cerebral  and  not  spinal,  because  they  do  not  occur  in  any  part  of  the  body 
separated  by  section  of  the  cord  from  cerebral  influence.  Further,  they  are 
probably  due  to  disturbance  of  the  circulation  at  the  base  of  the  brain,  for  the 
following  reasons,  the  truth  of  each  of  which  has  been  experimentally  deter- 
mined :  first,  lessening  of  the  circulation  at  the  base  of  the  brain  will  cause 
convulsions ;  secondly,  the  convulsions  produced  by  the  cardiac  sedatives  do 
not  occur  until  the  arterial  pressure  is  reduced  about  one-half;  thirdly,  if  the 
disturbance  of  the  cerebral  circulation  be  artificially  increased  by  tying  the 
carotids  previous  to  poisoning,  or  in  any  other  way,  the  convulsions  come  on 
sooner  and  are  more  violent ;  fourthly,  in  some  animals  the  convulsions  caused 
by  arresting  circulation  at  the  base  of  the  brain  are  feeble  and  ill  defined,  whilst 
in  others  they  are  violent,  and  I  have  found  that  in  species  of  the  first  order 
cardiac  sedatives  produce  but  slight  convulsions,  whilst  in  species  of  the 
second  order  they  cause  violent  convulsions. 

Of  course  the  chief  indication  for  a  medicine  of  this  class  is  the  existence 
of  sthenic  arterial  excitement;  but  these  drugs  vary  so  much  that,  like  arterial 
stimulants,  they  must  be  studied  as  separate  entities. 

ANTIHOITT.    (Sb.) 

The  metal  antimony  is  not  officinal,  but  the  native  tersulphuret  {Antimonii 
Sulphuretum^  U.S.,  SbS, — Sb^,)  is  included  in  the  Materia  Medica  list  as 
the  basis  out  of  which  the  preparations  are  made. 

ANTIMONII  OXIDUM— OXIDB  OP  ANTIMONY.    (SbO,— 8b,0,.) 

A  grayish-white  powder,  insoluble  in  water,  wholly  soluble  in  muriatic  or 
taxtario  add.    It  is  prepared  by  dissolving  the  sulphuret  of  antimony  in 
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muriatic  acid,  adding  nitric  acid,  and  precipitating  with  water  of  ammonia. 
Its  solution  in  the  stomach  is  dependent  upon  the  acid  there  present,  and 
consequently,  being  uncertain  in  its  action,  it  should  not  be  used  intcmallj 
— although  it  is  capable  of  producing  all  the  effects  of  tartar  emetic,  for  the 
preparation  of  which  it  was  introduced  into  the  Pharmacopoeia. 

ANTIMONII  ET  POTASSIl  TARTRAS— TARTRATE  OP  ANTIMONY 

AND   POTASSIUM. 

Tartab  Emetic  is  prepared  by  boiling  the  oxide  of  antimony  in  a  solu- 
tion of  bitartrate  of  potassium.  It  occurs  in  the  form  of  a  white  powder, 
the  result  of  the  pulverization  of  transparent,  colorless,  slightly  efflorescent 
crystals,  which  are  most  commonly  rhombic  octahedrons.  Its  taste  b  yari- 
ously  described :  to  me  it  is  at  first  very  slight,  but  after  a  time  styptic  and 
acrid.  In  some  persons  it  blisters  the  tongue  and  lips  after  a  few  moments 
of  contact.  Tartar  emetic  is  insoluble  in  absolute,  but  soluble  in  dilute  alco- 
hol, soluble  in  from  two  to  three  parts  of  boiling  water,  and  in  from  twelve 
to  fifteen  parts  of  water  at  ordinary  temperatures.  It  is  incompatible  with 
alkalies  and  with  acids,  including  tannic  acid  and  substances  containing  it. 

Physiological  Action. — Locally  applied,  tartar  emetic  is  an  irritant, 
acting  upon  some  very  delicate  and  susceptible  skins  in  a  very  short  time. 
In  most  instances,  however,  its  continuous  application  for  several  days  is 
necessary  to  produce  any  effect.  At  first  there  is  simply  a  redness,  accom- 
panied by  some  burning  pain  and  the  eruption  of  small  papules,  which  shortly 
become  converted  into  vesicles  and  then  into  pustules.  These  are  irregular 
in  shape  and  size,  varying  from  one-eighth  of  an  inch  to  an  inch  and  a  half 
in  diameter,  and  are  very  painful.  Sometimes  these  pustules  give  rise  to 
small  sloughs,  but  generally,  if  the  application  be  withdrawn,  they  simply 
give  origin  to  superficial  ulcers,  which  readily  heal. 

The  only  symptoms  which  are  induced  by  small  therapeutic  doses  (one- 
twelfth  of  a  grain)  of  tartar  emetic  when  exhibited  for  a  short  time  are  a 
scarcely  perceptible  diminution  of  the  force  of  the  pulse  and  an  increase  of 
the  perspimtion. 

By  somewhat  larger  amounts  of  the  drug,  nausea  is  induced,  and  is  accom- 
panied in  a  more  decided  degree  by  the  phenomena  just  mentioned.  After 
large  doses,  prolonged  nausea,  violent  vomiting  and  retching,  with  marked 
reduction  of  the  force  of  the  pulse,  great  muscular  relaxation,  and  a  feeling 
of  faintness,  occur.  At  the  same  time  the  saliva  is  generally  increased  in 
amount,  and  the  skin  is  bedewed  with  sweat. 

After  poisonous  doses  all  these  symptoms  are  intensified.  The  vomiting  is 
violent,  repeated,  continuously  re-excited  by  the  slightest  provocation,  and  is 
accompanied  by  burning  in  the  oesophagus  and  stomach  and  by  colicky  pains 
in  the  abdomen.  The  matters  vomited  are  first  mucus,  then  mucus  and  bile, 
and  finally,  in  some  cases,  blood.  With  the  gastric  disturbance  occurs  violent 
and  frequent  serous  purging,  the  discharges  resembling  those  of  cholera,  but 
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becoming  in  some  cases  lonards  the  last  bloody.  Cramps  vaay  occur  in  the 
extremity,  and,  in  conjunirtion  with  the  serous  purging,  bare  caused  the  anti- 
monial  poisoning  to  be  mistaken  for  cholera.  The  exhaustion  is  extreme, 
mud  finally  ends  in  collapse,  with  thready  or  imperceptible  pulse,  pinched,  Uvld 
conntraiaDce,  suppressed  voice,  profuse  cold  sweats,  lowered  temperature,  and 
to,  last  deuth  from  asthenia,  generally  preceded  by  stupor  or  convulsions: 
iudeed,  Taylor  reports  cases  in  which  wild  delirium  was  present  some  houn 
before  death.  The  urine*  in  mild  cases  is  increased  in  quantity,  as  it  is 
also  in  the  beginning  even  in  fatal  cases,  hut  in  such  towards  the  close  tt  ia 
generally  scauty  and  bloody,  and  even  suppressed. 

It  is  evideol  that  tbe  symptoms  just  enumerated 
Id  detail  under  several  heads.  Before  euteriug  upon  this,  howei 
well  to  premise  that  the  experiments  of  Viborg  (StilU't  Thcrapeulici,  vol. 
iL),  Buchhcim,  Courten  (ILid.),  Magcndie  {Ibid.),  Aclcermann  (_Virch'>w't 
Archi'v,  Bd.  XIV.  p.  531),  Richardson  {London  Lniteet,  May,  1856),  Nobi- 
ling  (Schmidl't  Jahrbilcher,  Bd.  cxI.  p.  24),  and  Badzicjewski  {Reichrrt'i 
Arehiv  f&T  Anatomie,  1871),  and  of  others,  have  demonstrated  that  lartar 
emetic  acts  upon  the  lower  animals  precisely  as  on  man. 

Cireutatt'on. — When  a  sufficient  dose  of  tartar  emetic  is  injected  into  the 
frog  (BadziejewsLi,  Aekermann,  Niihiling),  the  cardiac  contractions  in  a 
inry  short  time  are  lessened  in  frefjuency  and  force,  and  become  irregular, 
the  auricles  pulsating  more  frequently  than  the  ventricli*,  until  finally  arrest 
oocors  in  diastole.  After  deuth  the  irritahility  of  the  cardiac  muaula  is 
almost,  or  more  frequently  entirely,  destroyed.  Upon  the  leurt  of  the  mam- 
mal the  drug  acta  as  upon  ihat  of  the  frog.  According  to  the  researches  of 
Ackermann  and  of  Knist  Senti  {ExpeTi'mfnla  de  Halione  hilfrpuhui,  etc., 
Dim.  Inaug.,  Dorp.  Livon.,  1853),  the  arterial  pressure  always  fulls  stiadily 
and  to  an  extreme  degree.  The  pulse  sometimes  seems  accelerated  at  first, 
but  in  the  great  majority  of  cases  is  decreased  very  decidedly  in  its  rute. 
During  this  period  of  slow  pulse  the  diastolic  pauses  are  extremely  long,  but 
the  individual  beat  will  influence  the  mercurial  column  of  the  curdiometer 
five  timefl  as  much  as  Domial.  After  a  while  the  pulse  suddt^nly  becomes 
Yery  rapid,  the  force  of  the  heart-beat  is  almost  completely  lost,  the  arterial 
pressure  falls  to  a  uitnimum,  and  in  a  very  few  moments  diastolic  arrest 
occurs.  It  ia  evident  ilmt  the  action  of  antimony  upon  the  heart  is  a  direct 
one.  Tbo  irritubilily  of  the  muscle  is  lost,  and  Ackermann  has  found  that 
the  ont-out  heart  of  the  frog  is  alfuetcd  hy  the  solution  of  tartar  emetic; 
Airther,  the  experiments  of  Badziejcwski  have  proven  that  the  peripheral 
ends  of  the  viigi  in  aiitimonial  poisoning  are  early  more  or  less  completely 
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paralyzed,  so  that  the  diastolic  arrest  canoot  be  dae  to  excitation  of  tHe 
inhibitory  apparatus.    Perhaps  the  present  is  as  fitting  as  any  other  position 
to  notice  the  theory  of  Nobiling,  that  the  action  of  tartar  emetic  npon  the 
heart  is  owing  to  the  potash  it  contains.     This  theory  in  itself  is  so  im- 
probable that  it  would  seem  scarce'y  worthy  of  diacosraon,  were  it  not  fot 
the  fact  that  Nobiling  asserts  that  the  tartrate  of  antimony  and  soda  is  dqC^ 
poisonous.     Dr.  Radziejewski  (loc,  cit.y  485)  has  repeated  and  extended  th 
experiments  of  Nobiling  and  completely  disproTed  both  the  asserted  fact  an 
the  theory  based  upon  it,  showing  that  the  soda-salt  is  as  poisonous  as  thc^ 
potash-salt. 

Nervous  System. — A  prominent  symptom  in  antimonial  poisoning  is  ^ 
paralysis,  affecting  to  an  extraordinary  degree  the  sensory  and  to  a  less  extent 
the  motor  system.  In  man  the  anaesthesia  which  occurs  in  animals  has  been 
overlooked,  but  in  the  advanced  stages  of  poisoning  it  is  no  doubt  present 
According  to  Radziejewski,  the  paralysis  and  diminution  of  reflex  action  are 
of  spinal  origin,  as  they  occur  when  the  Setschenow's  centre  is  previously 
separated  from  the  cord  as  well  as  when  access  of  poison  to  an  extremity 
has  been  prevented  by  tying  the  artery.  The  same  authority  states  that 
the  development  of  the  paralysis  occurs  in  the  following  order :  sensibility 
towards  thermic  and  chemical  irritants,  then  towards  tactile  stimuli,  then 
towards  locomotion  and  reflex  action.  Thus,  a  rabbit  which  could  still  drag 
itself  around  suffered  its  paws  to  be  deeply  burned  without  evincing  the 
slightest  evidence  of  feeling.  The  contractility  of  the  voluntary  muscles  is 
not  materially  affected. 

Temperature. — The  influence  of  antimony  upon  the  temperature  appears 
not  to  be  very  marked  when  the  drug  is  exhibited  in  ordinary  therapeutic 
doses.  Thus,  Ackcrmann  found  that,  after  doses  severe  enough  to  induce 
violent  vomiting,  no  alteration  in  the  temperature  could  be  discovered  by 
the  thcruiometor  under  the  tongue.  Owing  no  doubt  to  the  disturbance  of 
nervous  and  arterial  action,  there  is  in  these  cases,  however,  a  very  marked 
reduction  of  the  temperature  of  the  extremities.  Thus,  in  the  cases  just 
alluded  to  (Ackermann)  the  heat  of  the  hands  was  lowered  from  0.2°  C.  to 
3.5°  C.  in  various  persons. 

After  poisonous  doses  of  antimony  the  decrease  of  animal  heat  is  very 
perceptible,  provided  the  victim  live  sufficiently  long.  Thus,  in  Ackermann's 
experiments  a  fall  of  only  1.6°  C.  occurred  in  rabbits  killed  in  the  hour,  but 
in  those  that  lived  five  hours  the  depression  amounted  to  6.6°  C. 

Abdominal  Organs. — It  cannot  be  gainsaid  that  tartar  emetic  acta  as  an 
irritant  upon  the  alimentary  mucous  membrane.  Although  cases  (Archives 
Gdn^raleSj  Sept.  1865)  have  been  reported  in  which  no  lesion  has  been 
found  in  the  stomach  or  bowels  after  death  from  antimony,  yet  in  the  great 
majority  of  instances  very  decided  indications  of  violent  inflammation  have 
been  present. 

Dr.  Radziejewski,  on  the  strength  of  this  action,  and  of  two  experiments 
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in  which  he  found  the  greater  portion  of  the  ingested  antimony  in  the  vomit 
of  the  patient,  has  advunc-ed  the  theory  that  thecnieflis  is  due  t«  a  local  aciion 
of  the  dmg.  The  pcreistent  nausea,  however,  certainly  indicatee  that  tha 
remedy  does  not  act  like  the  Bo-called  mechanical  emetics.  Further,  the 
vonuting  iniluced  in  the  expeximent  of  Magendie,  of  replacing  the  atumnch 
|i  of  «B  animal  by  a  bladder  and  giving  tartar  emetic,  would  seem  to  settle  the 
mplet«]y.  Thia  experiment  of  Mngendie  has  been  confinned  by 
intoo  {Cychpitdia  of  Annlomy,  Supplement,  p.  319;  Lomlan  Lancrl, 
1863,  vol.  ii.  p.  599),  who  further  proved  that  when  tartar  omotio  wu8  in- 
jected into  the  vein  of  an  animal  it  was  very  freely  and  rapidly  eliminated  by 
the  stomach.  Dr.  B.  W.  Richardson  (ioTufcn  Lancet,  vol.  i.,  185G)  has  oor- 
rolxireted  this,  and  has  also  found  that  a  similar  elimination  fallows  the  in- 
halation  of  antimonietted  hydri^en.  I  think,  therefore,  it  must  be  conceded 
— first,  that  the  finding  of  even  a  large  quantity  of  antimony  in  the  vomit 
does  not  prove  that  ita  action  on  the  stomach  it)  chiefly  a  local  one;  secondly, 
llmt  the  emcsis  is  certainly  ]iTeoeded  by  absorption,  and  is  probably  due  t(j 
an  irapresHon  npon  the  nerve-centres.  The  purging  induced  by  tartiir  emetic 
_a  without  doubt  of  the  same  nature  as  the  vomiting,  and  is  an  effort  at  clim- 
The  reapira^on  in  poisoning  by  untimony  is  very  irregular,  with  all 
»  of  variationa  in  the  rhythm  of  the  act  In  the  advanced  sta^M  the 
e  often  very  long,  and  the  inspiration  and  expiration  bo  farced  and 
>nged  that  very  generally,  in  animals  at  least,  marginal  emphysema  and 
>pleural  ecchynioses  are  found  aAer  death.     The  origin  of  the  respiratory 

mble  is  probably  somewhat  complex,  the  chief  factor  bein^  the  direct 

fatflnence  of  the  drug  upon  the  respiratory  nerve-centres,  and  minor  causes 
the  intense  venous  congestion  due  to  the  failure  of  the  circulation,  and  the 
alteration  of  the  blood  itself. 
I  Retpiratory  Organi, — Antimony  acta  directly  or  indirectly  upon  the  mu- 
Bfcna  membrane  of  the  lungs,  even  when  given  in  moderate  doses,  as  is  shown 
Hte  dinical  experience  and  by  the  experiments  of  Mayerhofer  (Nothnagel's 
mjhtnrifniiliJUhre,  Berlin,  I8T0,  p.  219). 

^m  TRGaAPEtTTics. — There  are  three  indications  to  meet  which  tartar  emetic 
^Keonatimtly  employed.  The  first  of  these  it  fulfils  by  virtue  of  its  powers 
^^h  an  emetic.  The  discussion  of  this  may  be  found  in  the  chapter  upon 
^■uetiea. 

^B  The  second  purpose  for  which  antimony  is  used  is  to  deprris  arlo-iul 
^BeAcnnen/.  It  is  ohiefly  in  injlammation  that  tartar  emetic  is  used  as  an 
^Hteiial  sedative.  In  combination  with  more  decided  diaphoretics  it  is  con- 
^^■ntly  employed  by  some  surgeons  in  fetcr  after  operations,  in  ffonorrhaa, 
^^bd  in  various  sthenic  inflammatory  affections.  In  pneumonia  it  has  been 
^Hpry  Urgely  used,  forming  an  essential  portion  of  the  older  plan  of  treating 
^^■M  disease.  According  to  tlie  method  of  Basuri,  four  or  five  grains  a  day 
^^■R  at  fiiBt  given,  but  rapidly  increased  to  twenty-four  or  even  thirty  grains 
^Kily.     Althongh  by  the  aid  of  opiates  and  carefol  dilution  a  species  of  tol- 
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erance  was  often  obtained  for  these  heroic  doees,  jet  very  pro}ier1y  the  plan 
has  been  abandoned  by  modem  therapentista.  As  tartar  emedc  if  admiDis- 
tered  in  sufficient  quantity  to  depress  markedly  the  circulation  causes  generally 
intense  nausea  and  often  purging,  I  think  it  is  inferior  to  aconite  or  veratnun 
yiride  when  it  is  desired  to  depress  the  circulation  veiy  decidedly  in  pneu- 
monia or  any  other  disease. 

Owing  to  its  action  upon  the  mucous  membrane  of  the  bronchial  tubes,  in 
the  first  stages  of  bronchitis  tartar  emetic  is  an  invaluable  remedy.  After 
free  secretion  has  been  established,  other  expectorants  are,  I  think,  of  more 
service.  The  value  of  antimony  as  a  diaphoretic  depends  largely  upon  its 
action  on  the  circulation.  Minute  doses  of  it  are  constantly  employed  to 
increase  the  efficiency  of  fever-mixtures.  'It  must  always  be  borne  in  mind 
that  it  is  a  powerful  depressant,  and  is  therefore  to  be  employed  only  in 
sthenic  cases. 

As  a  counter-irritant^  tartar  emetic  is  used  only  "when  it  is  desired  to  pro- 
duce a  slow,  persistent,  and  at  the  same  time  very  decided  impression.  For 
further  discussion  of  its  application  to  disease,  see  chapter  on  Rubefacients. 

Toxicology. — The  general  symptoms  produced  by  poisonous  doses  of 
antimony  have  been  sufficiently  described.  There  is,  however,  according  to 
authors,  a  form  of  antimonial  poisoning  in  which  neither  vomiting  nor 
purging*  occurs,  the  symptoms  being  simply  intense  prostration,  cold  clammy 
sweat,  a  sense  of  oppression  in  the  chest,  with  the  respiration  at  first  in- 
creased, then  diminished  in  frequency  and  embarrassed;  a  rapid  feeble 
pulse,  after  a  time  becoming  slow,  intermittent,  and  irregular;  delirium,  un- 
consciousness, tremblings,  and  clonic  and  tonic  convulsions  (Husemann, 
Toxicologic,  p.  853). 

Tardieu  (Joe.  cit.,  p.  608)  states  that  in  some  cases  of  tartar  emetic  poison- 
ing a  rash  exactly  resembling  that  produced  by  the  external  application  of 
the  dnig  has  appeared  all  over  the  body  on  the  fourth  or  fifth  day. 

As  already  stated,  in  the  vast  majority  of  cases  there  are  to  be  found,  after 
death  from  antimonial  poisoning,  very  decided  traces  of  inflammation  of  the 
stomach  and  bowels;  in  some  cases,  however,  these  i^pear  to  be  wanting. 
The  venous  system  is  generally  very  much  engorged,  and  the  viscera  are 
intensely  congested.  Magcndie  asserted  that  in  animals  poisoned  by  tartar 
emetic  the  lungs  are  always  full  of  portions  apparently  hepatized ;  but  Ack- 
eimann  (loc,  cit,,  p.  544),  in  twenty  experiments,  found  only  some  marginal 
emphysema  and  subpleural  ecehj-moses,  with,  in  one  or  two  cases,  spots  of 
atelectasis  in  the  lungs.  The  assertion  of  Magendie,  therefore,  is  too  sweep- 
ing; but  it  is  true  that,  in  a  large  proportion  of  fatal  cases  of  antimonial 
poisoning,  emphysema,  pulmonary  apoplexy,  atelectasis,  or  other  structural 
lesions  of  the  lungs  exist.     The  blood  usually  coagulates  imperfectly. 

*  Ilusemann  states  this.    Although  Tomiting  is  absent  in  these  cases,  purging  is  gener- 
ally present.   I  do  not  remember  to  have  seen  the  report  of  a  case  in  which  it  was  absent. 
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Dr.  Saikowsky  (^Virchow's  Archiv,  Bd.  xxxiv.  p.  78,  1865),  of  Moscow, 
lias  found  that  when  animals  are  fed  upon  antimonic  acid  (one-half  to  one 
gramme  didlj)  or  other  preparations  of  the  metal  for  from  fourteen  to  nine- 
teen  days,  the  liver,  kidneys,  and  even  the  heart  undergo  a  fatty  degenera- 
tion ;  also  that  there  is  a  lessening  of  the  amount  of  glycogen  in  the  liver, 
and  in  some  cases  even  a  total  disappearance  of  it.  This  has  been  confirmed 
by  Profe.  Grohe  and  Mosler,  who  state  that  in  the  duchy  of  Brunswick  the 
peasantry  give  to  the  geese,  when  producing  the  famous  fatty  livers,  a  certain 
quantity  of  the  white  oxide  of  antimony  every  day. 

The  minimum  fatal  dose  of  tartar  emetic  is  not  known.  Three-quarters  of 
a  grain  in  a  child,  and  two  grains  in  an  adult,  have  proved  fatal ;  but  in  the 
latter  case  extrinsic  circumstances  favored  the  result  (Taylor,  Gu^^s  Hospital 
ReporU^  Oct.  1857,  an  analysis  of  thirty-seven  fatal  cases) ;  two  hundred 
grains  have  been  recovered  from  (case,  Taylor  s  MedicalJurisprudence,  1873, 
p.  309). 

Chronic  Poisoning, — According  to  Mayerhofer  (^HeUer^s  Archiv,  1846, 
quoted  by  Taylor),  the  symptoms  following  the  criminal  administration  of 
small  doses  of  tartar  emetic  at  intervals  are  nausea,  mucous  and  bilious 
vomiting,  watery  purging,  often  followed  by  constipation,  small  frequent 
pulse,  and  asthenia,  deepening  into  death  from  exhaustion. 

The  treatment  of  antimonial  poisoning  consists  in  washing  out  the  ali- 
mentary canal  with  large  draughts  of  tannic  acid, — the  best  known  antidote, 
— and  in  the  use  of  opium  and  of  internal  and  external  stimulants. 

Administration. — The  sudorific  dose  of  tartar  emetic  is  one-twelfth  of 
a  grain,  the  emetic  dose  one-half  to  one  grain,  repeated  every  twenty  minutes 
as  necessary.     The  Antimonial  Wiiie  (  Vinum  Antimonit,  U.  S.)  contains  two 
grains  of  tartar  emetic  in  the  ounce.     The  emetic  dose  is  half  a  fluidounce. 
The  (Inguentum  Antimonii,  U.  S.  (tartar  emetic,  one  part  in  five),  and  the 
J/mplastrum  AntimcmiiyV.S.j  are  only  employed  externally,  as  counter-irri- 
tants.    A  small  quantity  of  the  first  of  these  preparations  is  spread  upon  a 
linen  rag  and  laid  upon  the  skin,  or  a  little  of  it  may  be  well  rubbed  in  twice 
a  day.   The  plaster  is  used  in  the  ordinary  manner.    Whenever  either  of  these 
preparations  is  persistently  used,  there  comes  on,  sooner  or  later,  a  peculiar 
burning  or  tingling  pain,  which  is  very  shortly  followed  by  pustulation.    The 
effect  of  the  drug  is  very  persistent  as  well  as  severe,  so  that  the  remedy  is 
applicable  only  to  a  few  cases  in  which  an  action  of  the  kind  spoken  of  b 
required.     Care  must  be  exercised  not  to  continue  the  application  too  long, 
lest  severe  and  obstinate  ulceration  be  produced. 

VEEATEUM  VIEIDE.  U.S. 

The  root-stock  of  Veratrum  viride,  a  coarse  perennial  herbal  plant,  indige- 
nous to  the  Northern  United  States.  It  is  a  large  tapering  rhizome,  an  inch 
or  two  in  length,  less  than  an  inch  in  thickness  at  the  base,  and  having  a 
bitter  acrid  taste.     It  contains  two  alkaloids,  jervia  and  veratroidia,     Mr. 
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Cbas.  BaDock  {Proceeding  of  the  Amerieam  norm,  AMfodaiion,  1867), 
who  wa»  the  first,  I  believe,  distincclj  to  separate  these  alkaloids,  belicTed 
that  thev  were  dlttioct  from  all  others ;  bat  3ir.  Chas.  L.  Mitchdl  (Ibid., 
1874;  has  proven  that  the  viridia  of  Bullock  is  ehemieallj  identical  with 
jervia  of  Veratmm  albuiiL  For  the  chemistry  of  jervia,  Teratroidia,  ven^ 
tralbia.  and  veratria  the  reader  is  referred  to  the  very  elaborate  artidc  of 
>Ir.  Mitchell.  Jertia  is  so  closely  united  with  the  inert  resin  that  it  is 
Separated  from  it  with  great  difficulty. 

Physiological  Action. — In  treating  of  the  physiol<^cal  action  of  vera- 
tnim  viride,  I  shall  fin»t  speak  of  the  effects  of  its  alkaloids  singly.  When 
an  animal  is  poisoned  with  jertia,  the  first  symptom  manifested  is  slog- 
gbibness,  as  shown  by  a  dispooiition  to  be  quiet,  accompanied  by  distinct  signs 
of  muscular  weakness.  In  a  little  while  peculiar  rapidly-repeated  thrills  run 
throu;;h  the  muscular  system,  so  that  the  animal  trembles  violently.  After 
a  greater  or  less  length  of  time  the  animal  becomes  unabb  to  stand,  from 
weakness,  and  at  or  before  this  period  violent  convulsions  appear, — general 
clonic  s[iasms  without  rigidity.  The  convulsions  alternate  with  intervals  of 
relaxation,  and  as  the  animal  grows  more  profoundly  prostrated  are  less  severe, 
but  they  continue  in  most  cases  up  to  death.  Even  when  they  are  most  vio- 
lent, f'urce  is  evidently  wanting.  The  animal  is  totally  unable  to  raise  himself 
frum  the  ground ;  the  pigeon  drives  himself  forward  upon  his  breast,  the  rabbit 
pushes  himself  along  on  his  belly,  or  lies  upon  his  side  and  kicks  into  the 
air.  Sensation  appears  to  be  benumbed  only  very  late  in  the  poisoning,  and 
coiij<ciou.'*iiess  is  preser\'ed  almost  to  the  last.  The  pupils  are  not  affected. 
There  i.s  no  purging  or  vomiting,  but  always  profuse  salivation.  Respiration 
cea.ses  before  cardiac  action,  so  that  death  probably  takes  place  from  asphyxia. 

The  circulation  is  profoundly  affected.  The  pulse  is  generally,  if  not 
always,  lessened  in  freijuency,  provided  the  animal  be  quiet.  When  there 
are  convulfciions,  or  even  when  the  tremors  are  marked,  it  becomes  very  rapid. 
The  arterial  pressure  is  greatly  lowered,  falling  progressively  from  the  begin- 
ning to  the  end  of  the  poisoning.  The  force  of  the  individual  beat  appears 
not  to  be  much  altered  at  first. 

In  an  elaborate  series  of  experiments  (^Philadelphia  Medical  Times,  vol. 
iv.)  I  found  that  jervia  had  little  or  no  effect  on  the  pneumogastric  ncr\'e8, 
since  it  acts  a.s  usual  after  thase  nerves  have  been  cut,  and  galvanization  of 
the  j>ar  vagum  in  animals  profoundly  affected  by  the  poison  produced  the 
usual  cardiac  results.  Further,  when  the  cord  was  cut  very  high  up,  so  as  to 
paralyze  the  accelerators,  jerv^ia  still  lessened  the  pulse-rate.  As  it  was  also 
proven  that  the  alkaloid  lessens  the  arterial  pressure  after  division  of  the  cord. 
I.e.,  after  vaso-niotOr  paralysis,  and  also  that  it  paralyzes  the  heart  of  the  frog 
or  turtle  when  placed  directly  upon  it,  it  follows  that  jervia  lowers  the  force 
and  fre<fuency  of  the  cardiac  1  eats  independently  of  its  nerves,  by  a  direct 
action  on  the  cardiac  muscle  or  its  contained  ganglia.  When  the  nerve-trunks 
were  galvanized  in  an  animal  poisoned  with  jervia,  although  the  pain-cries 
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1  that  the  afferent  nerves  were  not  paralyzed,  little  or  no  rise  occurred 
arterial  pressure.  It  seems,  therefore,  that  the  jervia  acts  not  only  on 
art,  but  is  also  a  powerful  depressant  to  the  vaso-motor  nerve-centres. 
Togs,  as  well  as  in  the  higher  animals,  poisoned  with  jervia,  there  is  a 
larked  diminution  and  finally  abolition  of  reflex  activity ;  and,  as  the 
)ns  of  neither  peripheral  nerves  nor  muscles  are  interfered  with,  it  is 
t  that  the  alkaloid  is  an  intensely  powerful  spinal  depressant.  The 
sions  are  cerebral  in  their  origin,  as  they  do  not  occur  below  the 
jf  section  when  the  spinal  cord  is  divided.*  Locally,  jervia  is  very 
if  at  all  irritant. 

J  general  symptoms  induced  by  veratroidia  resemble  those  caused  by  its 
leric  alkaloid,  but  it  is  decidedly  more  irritating  than  the  latter,  and 
\  induces  vomiting,  and  occasionally  purging.  In  poisoning  by  it  there 
most  cases  some  muscular  twitchings,  and  finally  marked  convulsions, 
tither  of  these  are  so  severe  and  so  repeated  as  in  the  case  of  viridia. 
takes  place  from  asphyxia,  due  to  paralysis  of  the  respiratory  muscles. 
)n  the  spinal  cord,  the  peripheral  nerves,  and  the  muscles,  veratroidia 
iry  much  as  does  jervia,  being  a  decided  spinal  depressant. 
I  action  of  veratroidia  upon  the  circulation  is  a  very  curious  one. 
a  hypodermic  injection  of  the  poison  the  rapidity  of  the  pulse  and  the 
1  pressure  are  at  first  decidedly  lessened.  After  a  time,  the  pulse  still 
ling  very  slow,  the  individual  heart-beats  become  endowed  with  a  force 
'  beyond  normal,  and  the  arterial  pressure  becomes  normal ;  then  sud- 
the  pulse-rate  becomes  very  rapid,  the  individual  cardiac  beats  losing 
of  their  extraordinary  vigor,  but  the  arterial  pressure  rising  nearly 
3r  cent,  beyond  its  original  position. 

en  the  alkaloid  is  thrown  directly  into  a  vein,  these  phenomena  are 
fied  and  abbreviated.  I  have  seen  the  arterial  pressure  fall  to  zero  in 
seconds,  and  in  one  and  a  quarter  minutes  rise  to  165  (110  normal) 
etres.  The  rise  is  not  due  to  a  direct  action  of  the  drug,  but  to  the 
I  asphyxia  which  it  induces,  since  it  does  not  occur  if  free  artificial 
tion  be  maintained  {Philadelphia  Medical  Times,  vol.  iv.). 
en  artificial  respiration  is  kept  up,  veratroidia  steadily  lessens  both 
I  pressure  and  puLse-rate  When  the  par  vagum  has  been  divided, 
al  respiration  being  maintained,  veratroidia  h  powerless  to  reduce  the 
•ate,  and  when  the  pulse-rate  has  been  reduced  by  the  drug  in  the  un- 
i  animal,  division  of  the  par  vagum  is  followed  by  an  enormous  rise 
number  of  cardiac  beats  per  minute.  These  facts  certainly  prove  that 
)idia  is  a  powerful  stimulant  to  the  inhibitory  nerves  of  the  heart, 
ver,  I  have  found  that  when  the  spinal  cord  is  divided  so  as  to  paralyze 

ne  of  the  concluvions  of  my  first  ioTestigation  {American  Journal  of  the  Medical 
>f  1870)  of  this  drug  were  called  in  question,  but  I  have  in  my  lat^t  paper  gone 
!  whole  ground  afresh.  The  earlier  discussion  may  be  found  in  the  Philadelphia 
'  Time*,  vols.  ii.  and  iii. 
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the  antagonisto  to  the  par  vagiim,  a  minute  dose  of  the  poison  (one-thirtietJi 
of  a  grain)  will  at  once  produce  diastolic  arrest  of  the  heart's  action,  bat  if 
the  pneumogastrics  be  now  severed,  and  the  repressive  force  thus  taken  off, 
the  relaxed,  seemingly  dead  viscus  recommences  its  beat.  The  alow  puke 
of  mild  veratroidia-poisoning  becomes  rapid  when  a  large  dose  of  the  poison 
is  injected.  Further,  afler  a  large  dose  division  of  the  pneumogastrics  has 
no  effect  upon  pulse-rate,  and  the  most  intense  galvanic  current  applied  to 
the  peripheral  ends  of  the  divided  nerves  is  powerless  to  affect  the  viscus. 
Evidently,  large  doses  of  veratroidia  paralyze  the  cardiac  inhibitory  apparatus, 
whilst  small  ones  stimulate  it  intensely.  The  paralysis  is  certainly  peripheral; 
whether  the  stimulation  is  centric  or  peripheral  has  not  as  yet  been  deter- 
mined. When  enormous  doses  of  veratroidia  are  thrown  directly  on  the 
heart  by  venous  injection,  they  at  once  kill  the  cardiac  muscle.  Upon  the 
vaso-motor  nerves  veratroidia  in  moderate  toxic  amounts  has  no  demonstrable 
influence.  Dr.  F.  Keigel  {FflUger's  Archivy  1871,  p.  409)  has  demonstrated 
that  the  rise  of  arterial  pressure  which  occurs  in  asphyxia  is  largely  due  to 
vaso-motor  spasm.  In  viridia-poisoning  asphyxia  has  very  little  influence 
upon  the  arterial  pressure,  because  the  vaso-motor  centres  are  paralyzed ;  in 
veratroidia-poisoning  the  slightest  intermission  in  the  working  of  the  bellows 
of  the  apparatus  for  artificial  respiration  is  followed  at  once  by  an  enormous 
rise  of  the  mercury  in  the  cardiometer,  conclusive  proof  that  the  vaso-motor 
centres  are  not  seriously  affected.  This  deduction  I  have  experimentally 
corroborated  by  galvanization  of  a  sensitive  nerve:  always,  unless  an  enormous 
amount  of  the  alkaloid  had  been  given,  the  rise  in  the  arterial  pressure  was 
marked  and  immediate.  In  estimating  the  physiological  action  of  veratroidia 
it  must  be  borne  in  mind  that  artificial  respiration  was  maintained  during  the 
study  of  the  action  of  the  drug  on  the  heart  and  vaso-motor  centres ;  that 
its  influence  on  the  respiratory  centres  is  so  intense  as  to  overbalance  its  car- 
diac action,  and,  when  the  animal  is  left  to  itself,  to  cause  death  before  any 
very  decided  influence  has  been  exerted  on  the  heart.  The  action  of  the 
alkaloid  may,  therefore,  be  summed  up  as  follows :  it  is  a  powerful  respira- 
tory poison,  lessening  at  first  the  frequency  of  the  cardiac  beat  by  stimulating 
the  pneumogastri(»,  but  soon  losing  all  control  over  the  heart,  owing  to  the 
powerful  influences  which  the  induced  asphyxia  exerts. 

The  resin  of  veratrum  viride,  when  completely  deprived  of  the  alkaloids,  is 
nearly  inert.  It  seems,  however,  to  be  irritating  to  the  digestive  organs,  and 
very  probably  aids  in  the  production  of  the  vomiting  occasioned  by  full  doses 
of  the  drug. 

As  the  action  of  the  alkaloids  of  veratrum  viride  is  very  similar,  and  as 
they  are  the  only  active  principles  of  the  drug,  it  is  very  easy  a  priori  to 
determine  what  the  influence  of  the  drug  will  be.  Sufliciently  numerous 
experiments  *  have  been  performed  with  the  crude  drug,  or  its  preparations, 

*  Sec  especially  a  paper  by  Prof.  S.  R.  Percy,  Trantactxont  of  the  American  Medical 
Afociation,     Kcprinted  as  pamphlet,  1864. 
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to  Bhovtlutt  it  nets  upon  the  lower  auimals  as  upon  man;  but  it  ia  not 

o<«cw»ry  here  lo  do  more  thuii  allude  to  them.     When  taken  in  small 

doacs  b;  miui,  Teratnun  viriile  fintt  reduces  the  force  without  much  lessening 

'tiu  fm[ueucj  of  the  pulse,  but  afltr  a  time  the  pulse  fulla  vi-r;  much  id 

'^pidiij',  Bonietiines,  according  to  Dr.  Norwood,  even  to  thirty-five  a  minute. 

Ifauy  (exertion  be  made  during  this  stage  of  depression,  tlie  slow  pulse  will 

■*«  auideidj  coDverted  into  an  exceedingly  rapid  one.     The  slow  pulse  is 

***ttM^mefl  moderately  fidi,  but  is  always  very  soft  and  coinpreaaible ;   tlie 

'^ftiiJ  pulse  is  exceedingly  feeble  and  small,  oflcn  thready,  and  may  become 

"**iw*ii[ible.     Severe  nausea  and  vomiting  accompany  or  follow  the  reduc- 

^ '  '-»ii  of  the  pulse-rate.     That  the  latter  is  not  due  to  gastric  disturbance  is, 

'•^i^ever,  shown  by  the  &ct  that  it  oflen  precedes  the  stomachic  symptoms, 

*•"»<)  may  exist  without  them.     Thus,  Prof.  Percy  states  that  he  has  seen  the 

«-'**l9e  reduced  to  thirty  per  roinut*  without  nausea  being  induced.     During 

^*>«  stage  of  depression  there  is  always  decided  muscular  weakness  and 

dtJUUoD. 

After  a  poisonous  dose  the  symptoms  above  noted  are  increased  in  int«D- 
Vty  and  become  very  alarming.  A  running,  almost  imperceptible  pulse, — 
k  mid,  clammy  skin, — intense  nausea,  and  incessant  attempts  at  vomiting,  or 
r  hiccough, — absolute  muscular  prostration, — fuintncss, — vertigo, 
isioo,  and  semi -unconsciousness,  make  up  the  group  of  extreme 
^mploms.  Various  observers  also  speak  of  bd  excruciating  prEGcordiul  pain  ; 
liut  this  I  have  not  seen. 

From  these  symptoms,  with  what  bos  already  been  said  in  regard  Ui  the 
alkaloids,  it  follows  thjit  venilruw  viride  is  a  powerful  spinal  and  arterial 
depressant,  exerting  little  or  no  direct  influence  upon  the  cerebral  centres. 
lu  full  therapeutic  doses  Jl  lowers  the  pulse-rale  both  by  a  direct  action  on 
^^^  muscle  (jervla)  and  by  stimulating  the  inhibitory  nerves  (veratroidia) ;  it 
^^■ktinishee  the  force  of  the  heart-beat  by  a  direct  influence  on  the  cardiac 
^^Kucle  ( jerria),  and  pniduees  a  general  viiso-niotor  paralysis  (jervia)  more 
^^^  less  complete  according  to  the  aixe  of  the  dt)se.*     Under  its  action  the 
functional  activity  of  the  skin  is  ^rreatly  increased ;  but,  as  this  is  a  neces- 
sary result  of  the  profound  arterial  depression,  there  is  no  reason  for  believing 
that  the  drug  has  any  specific  infiuence  upon  the  perspiratory  glands.     In  a 
UDiilar  manner  the  excretion  of  bile  is  of^  Indirectly  increased  by  veratrum 
viride,  tJirough  the  severe  vomiting  which  It  Induces, 

American  hellebore  undoubtedly  lowers  animal  temperature  very  decidedly, 
but  whether  directly  or  indirectly  has  not  been  determined.  I  have  fre- 
quently seen  it  reduce  the  bodily  heat,  and  M.  Hnou  (Gazette  Mediaile  de 
S'ratbourff,  quoted  in  the  Bulletin  TUrapeuttqitt,  1S69,  tome  Ixxvi.  p.  95) 
etalcs  tliat  it  does  S(i,  but  not  go  oert^nly  as  it  lowers  the  pulse.     Onlmont 
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(^Bulletin  ThSrapeutique,  1868,  tome  Ixxiv.  p.  153)  asserts,  as  the  resalts  of 
his  experiments,  that  in  animals  from  half  an  hoar  to  two  hours  after  the 
administration  of  such  doses  as  would  produce  violent  symptoms  vrithout 
killing,  the  temperature  feU  2°,  3°,  or  even  5^  (C.  ?),  and  remained  at  this 
point  for  twenty-four  hours. 

Therapeutics. — With  our  present  knowledge  of  the  physiological  action 
of  vcratrum  viride,  it  is  evident  that  there  are  only  two  rational  indications 
for  its  use,  namely,  to  reduce  spinal  action  and  to  reduce  arterial  action. 
Owing  to  the  very  great  effect  veratrum  viride  has  upon  the  circulation,  and 
the  numerous  drugs  which  are  purer  spinal  depressants,  it  is  never  called  for 
to  meet  the  first  indication,  and  in  practice  should  simply  he  used  to  lessen 
the  force  of  the  circulation.  The  use  of  the  drug  in  typhoid  fever  and  other 
adynamic  diseases  is  simply  an  irrational  and  dangerous  practice,  founded 
upon  an  erroneous  idea  of  the  action  of  the  remedy. 

Vcratrum  viride  has  heen  recommended  in  maniaapotu;  and  in  cases  of 
irritation  of  the  brain  from  drink,  with  strong  bounding  pulse,  it  may  be  of 
great  service ;  but  in  the  true  delirium  tremenSj  with  universal  adynamia,  it 
is  a  thoroughly  improper  remedy,  capable  of  deepening  the  prostration  into 
fatal  exhaustion :  indeed,  I  have  known  of  death  occurring  in  this  disease  from 
its  use. 

When  true  sthenic  arterial  excitement  is  to  be  combated  in  any  disease, 
except  it  be  gastritisy  veratrum  viride  may  be  employed  as  a  prompt,  thor- 
oughly efficient,  and  at  the  same  time  very  safe  remedy, — very  safe,  since  it 
is  almost  incapable  of  producing  death  in  the  robust  adult,  unless  used  with 
great  recklessness  and  in  repeated  doses.  In  the  early  stages  of  sthenic  pneu- 
monia it  offers,  I  believe,  the  best  known  method  of  reducing  the  pulse-rate 
and  the  temperature,  and  of  ameliorating  the  disease.*  It  is  hardly  neces- 
sary to  mention  other  individual  diseases  in  which  veratrum  viride  may  be 
employed  to  carry  out  the  present  indication. 

In  jy^^tonitis  its  tendency  to  cause  vomiting  is  very  much  against  its  use, 
and,  unless  this  action  can  be  controlled,  should  interdict  its  employment.  I 
desire,  however,  to  call  attention  to  its  value  in  preventing  inflammation  after 
severe  abdominal  injuries^ — indeed,  after  any  severe  injury.  Thus,  I  am 
cognizant  of  the  ease  of  a  woman  whose  belly  was  torn  open  by  the  horn  of  a 
bull ;  the  abdominal  walls  were  rent  for  about  six  inches,  and  the  sigmoid 
flexure  of  the  colon  came  out  and  was  dragged  in  the  dirt.  It  was  washed, 
replaced,  the  wound  sewed  up,  the  patient  restricted  to  low  diet,  and  veratrum 
viride  administered  very  carefully  so  as  to  keep  the  pulse  as  depressed  as 
possible  and  at  the  sam »  time  to  avoid  vomiting,  to  aid  in  which  opium  waa 
also  given.     Recovery  without  a  bad  symptom  resulted.f 

As  an  emetic,  veratrum  viride  should  never  be  employed. 

*  €oin])nre  Oulmont,  BvUetin  ThSrapeuttc^ue,  t.  Ixxiv.  p.  146,  and  MM.  Zuber  and  H 
Hirtz,  Ihid.,  t.  Ixxvi.  p.  468. 

"f  Consult  also  Dr.  C.  S.  Bishop,  American  Journal  of  the  Medical  Sciencetf  Oct.  1861. 
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Li  dironic  cardiac  diseates  it  may  be  used  in  precisely  those  cases  in  which 
details  is  oontra-indicated, — i.e.,  where  there  is  excessive  hypertrophy. 

The  contra-indications  to  the  use  of  veratrum  viride  are  cardiac  weakness 
aod  tlio  existence  of  general  adynamia. 

To:x:icoLOar. — Although  veratrum  viride  is  a  remedy  of  great  power, 
capable  of  producing  the  most  alarming  symptoms,  yet  I  believe  it  to  be  the 
safest  of  all  the  cardiac  depressants ;  certainly  it  is  far  less  dangerous  than 
aoonitxe.  Overdoses  of  it  produce  vomiting  so  soon  and  so  certainly  that  it  is 
wme-^wliat  doubtful  whether  a  robust  adult  could  be  killed  by  a  single  dose  of 
anyoF  its  officinal  preparations,  especially  if  prompt  and  judicious  treatment 
were  &fbrded.  I  have  several  times  known  a  teaspoonful  of  its  fluid  extract 
to  be  taken ;  and  Prof  Percy  cites  recoveries  after  the  ingestion  of  a  tumbler- 
fiil  of  the  tincture ;  after  thirty  grains  of  the  resinoid ;  after  two  doses — a 
tumblerful  each — of  a  syrup  representing  a  pound  of  the  root  to  the  pint. 
The  only  death  as  yet  reported  as  produced  by  a  single  dose  occurred  in  a 
feeble  child,  eighteen  months  old,  killed  by  thirty-five  drops  of  the  tincture 
(i/y«^rncan  Jour,  of  Pharm,,  Sept.  1865). 

I  Ixavc  seen  the  most  alarming  symptoms  result  from  large  medicinal  doses 
J^pea^ted  at  short  intervals,  and  have  been  astonished  at  the  rapidity  with 
whicrli  they  yielded  to  treatment;  but  Dr.  J.  D.  Blake  reports  (Amencan 
MtdtiMl  Weekly,  No.  20, 1874)  a  death  resulting  from  the  administration  of 
D€^^een  three  and  four  drops  of  Norwood's  tincture  every  two  hours  to  a 
"*^>^   eleven  months  old. 

cases  of  poisoning,  vomiting  should  be  encouraged  by  large  draughts  of 

water  until  the  stomach  is  well  washed  out.     Then  the  patient  should 

^  ^*\jrced  to  lie  flat  upon  the  back,  with  the  head  lower  than  the  feet,  and  the 

effo^-^g  at  vomiting  should  be  restrained.     If  they  cannot  be  checked,  and 

^  "^Vie  prostration  be  severe,  on  no  account  should  the  patient  be  allowed  to 

'^^^    up,  but  must  be  made  to  vomit  into  a  towel.     A  full  dose  of  laudanum 

S'^o-Old  be  given  by  the  rectum,  and  brandy  or  whisky  be  administered  by  the 

^^^Vith.     I  have  noticed  that  spirits  will  sometimes  be  retained  only  when 

^^'"^en  undiluted,  and  in  such  form  will  quiet  the  stomach  at  once.     If  the 

*^^Xiiach  refuse  alcohol  in  any  shape,  the  rectum  should  be  made  use  of    Am- 

^^^ia  may  be  employed  aj»  an  adjuvant  to  alcohol,  and  in  extreme  cases 

^^^^nld  be  injected  hypodermically,  or  even  into  a  vein.     The  use  of  external 

kt  is  important,  and  mild  flagellations,  rubbing  with  coarse  towels,  sinapisms, 

-.,  may  be  used  to  keep  up  the  external  capillary  circulation. 

-Administration. — In  administering  veratrum  viride,  it  should  always  be 

^"^ne  in  mind  that  it  will  do  no  good  in  acute  disease  unless  given  in  increasing 

until  its  physiological  action  is  manifested.    In  almost  all  cases  vomiting 

to  be  avoided  as  far  as  possible.     To  do  this,  small  quantities  of  the  drug 

■^«uld  be  given  at  short  intervals,  and  corresponding  doses  of  laudanum  (five 

^^  ten  drops)  should  be  exhibited  fifteen  minutes  before  each  dose  of  the 

^^ratrum  viride.     An  hour  is  generally  the  best  interval  between  the  doses. 
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The  drug  should  always  be  admmistered  in  the  fonn  of  the  fluid  extract 
(^Extractum  Veratri  Virxdit  Fluidum^  U.S.),  dose,  one  to  three  drops;  or 
of  the  tincture  (  Tinctura  Veratri  ViridUj  U.  S., — Svii*  *o  Qj)>  d<*c,  three 
to  six  drops.  A  saturated  tincture  is  sometimes  kept  in  the  shops  under  Uie 
name  of  Nonoood^i  tincture. 

The  United  States  Pharmacopoeia  still  retains  in  its  officinal  list  the  root- 
stock  of  the  Veratrum  album,  of  Europe — for  whet  reason  it  is  hard  to 
say,  as  the  drug  is  never,  to  my  knowledge,  used  by  regular  practitioDcn  in 
this  country.   The  extremely  close  botanical  relationship  which  exists  between 
Teratrum  album  and  veratrum  viride  would  indicate  similarity  of  physiologicsi 
cfTects ;  yet,  though  this  likeness  does  exist,  there  is  enough  difference  to  caoe^ 
the  entire  rejection  of  veratrum  album  by  the  therapeutist.     According  ^ 
Oulmont,  the  chief  difference  in  their  effects  upon  animals  is  in  the  intensit-l 
of  the  action  of  the  veratrum  album  upon  the  alimentary  canal,  and  tS^ 
induction  by  it  of  violent  inflammation  of  the  whole  alimentary  mucc^*^ 
membrane ;  also  death  is  much  more  apt  to  result  from  veratrum  album  th^^ 
from  veratrum  viride.     In  cases  of  human  poisoning  with  veratrum  albi^^^ 
the  symptoms*  have  been — excessive  vomiting,  generally  accompanied  ^^^^ 
severe  abdominal,  and  often  oesophageal,  pain,  and  followed  by  a  very  seve 
diarrhoea;   intense  prostration  and   muscular  relaxation;  very  pronouncu 
reduction  of  the  temperature  and  pulse,  the  latter  being  sometimes  rapid  aii^^"^ 
almost  imperceptible  in  the  advanced  stages,  and  finally  becoming  extinci^ 
sunken  eyes,  contracted,  anxious  countenance,  a  cold  skin  clammy  with  p 
fuse  perspiration,  and  other  evidences  of  collapse.     The  mind  remains  d 
until  the  last.     When  recovery  occurs,  it  may  be  through  a  pro 
convalescence. 

The  exact  nature  of  the  active  principles  of  veratrum  album  is  still  in 
volved  in  doubt.     Pellet ier  and  Caventou  thought  that  they  found  super-^ 
gallate  of  veratria  in  it.     So  far  as  I  can  make  out  from  the  authorities  aC: 
my  command,  Simonf  claims  that  there  are  three  alkaloids  in  the  veratrun^ 
album, — veratria^  harytina^  and  jervia;  and  Dr.  Mossel  (Sur  la  VSrafrine^ 
Th^se,  Paris,  1868)  certainly  indicates  that  sahadillia  and  barytina  are  the 
same.     Very  recently  the  subject  has  been  elaborately  investigated  by  Chas. 
L.  Mitchell,  who  finds  two  alkaloids  in  the  rhizome,  one  of  which  he  denomi- 
nates jervia,  the  other  veratralhia.     The  resin,  when  entirely  freed  from 
alkaloids,  is  inert.     In  a  number  of  experiments  made  separately  by  Mr. 
Mitchell,  Dr.  J.  R.  Hajnes,  and  myself,  veratralhia  proved  itself  a  most 
active  poison,  one-tenth  of  a  grain  killing  a  large  pigeon  in  four  minutes,  and 
one-twentieth  of  a  grain  a  dog  of  fourteen  pounds  weight  in  one  hour.    The 
symptoms  were  nausea  and  vomiting,  with  violent  purging,  if  the  animal 

*  For  cases  and  analysis  of  symptoms,  see  Dr.  Pcugnet's  paper  in  the  New  York  Medical 
Record,  p.  121,  1872. 
\  I  have  not  bad  access  to  Simon's  original  papers. 
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Imd  some  time,  BalivatioD,  muscular  weakness  passing  into  paralysis,  con- 
Tukions,  and  death, — from  fulure  of  respiration  after  moderate  toxic  doses, 
from  cardiac  arrest  after  very  large  ones.  When  the  fatal  result  had  been 
dowly  produced,  intense  hypersomia  of  the  intestinal  mucous  membrane  was 
found  after  death. 

ABNIOA.    U.S. 

The  flowers  of  the  Arnica  montana,  a  perennial  composite,  native  of 
Northern  Europe  and  Asia,  and  said  also  to  be  found  in  the  Northwestern 
United  States.  The  yeUow  flowers  have  about  fourteen  striated  ligulate 
tridentate  florets  in  the  ray,  twice  as  long  as  the  disk,  which  consists  of 
immerons  tubular  florets.  The  taste  is  bitterish  and  acrid.  The  rhizome  is 
also  employed  medicinally,  but  is  not  recognized  by  the  U.  S.  Pharmacopoeia. 
TTwo  alkaloids,  Cytitin  and  Arnicina,  are  stated  to  have  been  found  in  the 
lowers.  The  first  of  these  is  believed  to  be  identical  with  the  alkaloid  of 
^e  seeds  of  the  laburnum-tree  (  Cytisus  Latmmum). 

Physiolooigal  Action. — Locally,  arnica  is  stimulating,  and,  if  in  suf- 
^cient  strength,  decidedly  irritating.  Upon  some  skins  the  tincture  acts  even 
^violently,  rapidly  developing  an  acute  eczematous  inflammation  of  the  upper 
^rmal  layers,  as  manifested  by  hyperemia,  papules,  vesicles,  excoriations, 
crusts,  and  scales  in  regular  sequence  (Dr.  White,  Boston  Medical  and  Sur~ 
^ecU  Journal^  Jan.  1875). 

That  the  influence  which  the  drug  exerts  upon  the  general  system  when 
taken  internally  is  very  decided  is  certain,  but  the  exact  nature  of  this 
influence  is  at  present  unknown.  Viborg  (quoted  by  Still^)  affirms  that  in 
horses  and  cows  it  causes  increased  action  of  the  heart,  flow  of  urine,  and 
warmth  of  skin,  followed  by  very  decided  general  depression.  According  to 
StiU6,  the  effects  of  moderate  doses  on  man  are  similar  to  those  noted  as 
occurring  in  the  lower  animals, — namely,  increase  of  the  cardiac  action,  of 
the  respiration,  of  the  temperature  of  the  skin,  and  of  the  perspiration  and 
orine, — along  with  very  decided  symptoms  of  gastric  irritation.  I  suspect 
that  to  the  irritation  of  the  stomach  were  largely  due  the  symptoms  men- 
tioned above.  Certainly  there  is  considerable  clinical  evidence  to  show  that 
ten  drops  of  the  tincture  every  three  or  four  hours  act  as  a  decided  arterial 
sedative  (Dr.  C.  C.  Balding,  London  Lancet,  Dec.  1870);  and  the  few  and 
contradictory  cases  of  poisoning  by  the  drug  reported  seem  in  a  measure  to 
bear  out  this  view.  Thus,  in  a  woman,  two  cups  of  a  strong  infusion  pro- 
duced violent  gastro-intestmal  irritation,  as  shown  by  vomiting  and  choleraic 
diarrhoea,  reduction  of  the  pulse  to  60,  and  finally  collapse  (Bulletin  TJUrap.^ 
Ixxvi.).  In  Barbier^s  case  (quoted  by  Still4),  an  infusion  of  eighty  grains  of 
the  flowers  caused  giddiness,  and  intense  muscular  weakness,  with  spasmodic 
movements  of  the  limbs.  In  another,  not  fatal,  case  (London  Lancet,  Nov. 
1864),  according  to  the  statement  of  the  patient,  an  ounce  of  the  tincture 
did  not  produce  any  symptoms  for  eight  hours,  when  approaching  collapse, 
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dilated,  iromoTable  pupils,  with  a  cold,  dry  skin,  and  a  feeble  flattering  pdie, 
rapidly  supervened  upon  an  intense  epigastric  pain,  which  was  increased  bj 
pressure. 

TuEBAPEUTics. — In  the  present  state  of  our  knowledge,  the  internal  use 
of  arnica  is  absolutely  experimental.  Externally  it  is  employed  to  a  Teij 
great  extent  as  a  stimulant  application  in  bruises  and  sprains,  generally  in 
the  form  of  the  tincture  (  Tinctura  Amicse,  U.  S., — 5"i  to  Qj),  which  maybe 
applied  pure,  but  sometimes  as  fomentations  of  the  flowers.  Its  property 
of  occasionally  producing  intense  dermal  irritation  should  be  borne  in  mini 

SABADILLA.  U.S. 

The  seeds  of  Yeratrum  sabadilla  ( Asagrs^  officinalis),  a  plant  growmg  in 
Mexico. 

These  seeds  occur,  in  commerce,  mixed  with  the  fruit,  which  is  formed  of 
three  coalescing  capsules,  somewhat  resembling,  although  smaller  than,  the 
fruit  of  the  barley.  The  seeds  are  very  small,  hard,  blackish,  or  brownish, 
slightly  winged,  inodorous,  with  a  very  acrid,  burning,  persistent  taste.  They 
contain  two  alkaloids,  Sabadillia  and  Veratria^  and  are  officinal  solely  for 
the  manufacture  of  the  latter. 

VERATRIA.   U.S. 

The  veratria  of  commerce  is  almost  always  more  or  less  impure,  and  occnn 
as  a  grayish-white  powder  of  an  intensely  acrid  taste,  and  producing,  even  in 
the  minutest  quantity,  when  smellcd,  frequently-repeated  sneezing,  which 
may  continue  for  hours.  It  has  when  pure  been  ooasidered  uncrystalliiable, 
but  Merck  has  obtained  it  in  rhombic  prisms  of  about  half  an  inch  in  length, 
through  the  spontaneous  evaporation  of  its  alcoholic  solution.  It  is  very 
slightly  soluble  in  boiling  water,  not  at  all  in  cold  water ;  soluble  in  alcohol, 
freely  so  in  ether,  and  still  more  so  in  dilute  acids. 

Veratria  dissolves  in  concentrated  sulphuric  acid,  with  the  production  of  a 
yellow  color,  changing  in  five  minutes  into  orange,  then  into  blood-red,  and 
in  half  an  hour  into  a  splendid  carmine.  Masing  states  that  this  test  is 
very  faint  with  0.0026  of  a  grain.  If  some  bromine  be  dropped  into  the 
freshly-prepared  sulphuric  acid  solution,  a  beautiful  purple  results.  A  more 
delicate  test  than  cither  of  those  yet  noted  is,  according  to  Masing,  that  of 
Trapp,  which  consists  in  warming  the  colorless  solution  of  veratria  in  con- 
centrated muriatic  acid,  when  a  dark-red  very  persistent  color  is  produced. 
This  test  is  said  to  afford  very  marked  proof  of  the  presence  of  0.0026  of  a 
grain  of  the  alkaloid,  and  to  be  especially  useful  when  the  veratria  is  impure. 

Physiological  Action. — Veratria  is  exceedingly  irritating  to  any  surftoe 
it  may  come  in  contact  with,  producing  when  given  hypodermically  or  ender- 
mically  severe  pain,  and  when  rubbed  on  the  skin  a  feeling  of  warmth,  fol- 
lowed by  prickling,  severe  pain,  numbness,  and,  if  its  use  be  persisted  in,  a 
marked  redness.   On  the  mucous  membranes  its  action  is  even  more  decided. 
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1 II  ilie  nostrils  the  minutest  portion  of  it  produces  inUnse  irritation,  as  shown 
l>y  repeated  eneeiing  and  free  discharge,  which  may  be  blooJy,  Upon  tha 
loujjTie  a  speck  cnusce  burning,  with  free  salivation. 

When  taken  internally,  in  small  doses,  it  produces  slowing  snd  weakening 

oTihu  pulse;  more  freely  adminiatered,  indications  of  gastro-iotestinat  irritor 

tiun  ;  and  iu  large  doses  it  is  followinl  by  violent  vomiting,  eeroua  purging, 

otlen  with  intense  burning  in  the  mouth  and  throat,  and  general  muscular 

veakness.     No  fatal  case  of  poisoning  is  on  record  ;*  but  in  the  experiments 

uf  Esche  on  himself  a  half-grain  of  the  acetate  produced  collapse,  with  a  pole, 

cold,  wet  skin,  pinched  features,  a  rapid,  thready,  irregular  pulse,  violent 

vomiting,  and  marked  muscular  tremblings.     Other  observers  have  not«d 

more   pronounced  indications  of  convulsions;  and,  according  to  Burdsley, 

^whcH  absorbed  through  the  skin,  instead  of  purging  it  produces  in  some  coses 

•vewy  free  dinre^.     On  the  whole,  the  resemblance  between  the  symiitoms 

su  induced  in  man  and  in  the  lower  animals  is,  so  far  as  we  know,  complete. 

The  phenomena  of  veratria-poisoning  in  a  mammal  are  violent  muscular 

trwitcbings  and  convulsions,  which  are  often  plainly  excited  by  externa!  irri- 

tvania,  severe  vomiting,  generally  but  not  always  accompanied  by  putting,  and 

<]istDrhan:%  of  motion,  respiration,  and  circulation.     The  pulse  is  at  first,  if 

■«he  dose  be  not  too  large,  quickened  and  strengthened,  but  in  a  very  short 

«iuie  it  becomes  slower  and  weaker,  and  finally  very  frc<iuent,  thready,  and 

irregular.    There  is  early  a  marked  loss  of  muscular  power,  even  iu  the  midst 

of  the  convulsions,  and  the  latter  may  give  way  to  the  quiet  of  paralysis,  or 

inay  continue  up  to  death. 

^yJlcoorJing  to  the  researches  of  Clans  (Jnurnal  of  Anatomy,  viii.)  veratria 

II  toxic  doses  causes  fir^t  a  slight  fall  of  temperature,  then  a  rise  to  about 

uid  finally  a  fall  immediately  before  death.     Sabadillia,  on  the  con- 

ry.  produces  a  rise  of  temperature,  followed  only  by  a  partial  fall,  so  that 

jl  bodily  heat  even  at  the  moment  of  death  is  above  normal. 

FM.   I'reviist  (Robin's  Journal  de  t An'itomit,  1868,  t.  v.  p.  2U6)  has,  I 

Uilnk,  very  weU  divided  the  action  of  veratria  in  poisonous  doses  into  three 

itiigra:  first,  that  of  excitation  or  restlessness  ;  second,  that  of  convulsions; 

third,  that  of  paralysis.     It  should,  however,  be  understood  that  these  may 

»lfter  Urge  doses  be  fused  int«  one.  I  have  9oen  an  animal  suffer  a  uouvul- 
HD,  or  perhaps  merely  give  a  convulsive  shudder,  and  drop  dead. 
I  After  death  from  a  very  large  dose,  the  muscles  are  found  to  have  lost 
bore  or  less  completely  their  irritability,  so  that  they  either  do  not  reapond, 
or  respond  very  feebly,  to  the  strongest  faradaic  currents.  That  rliis  is 
dno  lo  a  direct  influence  of  the  alkaloid  upon  them  is  proven  by  the  fact, 
first  noted  by  Kolliker  (  Vircliaio't  Arehlv,  Bd.  s.  p.  257),  but  which  I  iu 
Common  with  other  otwervers  have  experimentally  confirmed,  that  if  iin  nrtery 
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be  tied  before  poisoning,  all  the  muscles  supplied  by  that  arteiy  tnaintAin 
their  integrity. 

It  is  evident  that  veratria  is  a  muscle-poison ;  but  it  has  other  powers,  and 
the  subject  is  best  studied  in  detail,  system  by  system. 

Central  Nervous  System. — Upon  the  cerebrum  the  action  of  yeratria  is 
not  very  marked.  That  the  convulsions  are  not  cerebral  is  shown  by  the  fiu!t, 
which  I  have  frequently  noted,  that  they  are  in  no  wise  affected  by  division 
of  the  spinal  cord.  The  spasms  must  be,  therefore,  either  peripheral  or 
spinal  in  origin.  M.  Prevost  (Robin's  Journal  de  T Anatomic^  1868,  p. 
209)  has  found  that  convulsions  will  occur  in  the  frog  even  when  the  spinal 
cord  is  destroyed,  but  that  under  these  circumstances  the  convulsions  are  not 
spontaneous,  but  occur  only  when  an  irritation  is  applied  to  a  part,  and  are 
limited  to  the  part  irritated.  A  fact  analogous  to  this  was  noticed  by 
Kolliker  ( Virchow^s  ArchiVy  Bd.  x.  p.  262,  Exp.  IX.) :  in  frogs  whoso 
nerves  were  paralyzed  by  woorari,  the  exhibition  of  veratria  induced  phe- 
nomena similar  to  those  just  noted.  These  facts,  however,  do  not  prove 
that  the  convulsions  in  the  veratrized  frog  are  not  spinal,  but  only  show 
that  there  is  a  state  of  excitation  of  the  muscles.  But  M.  Prevost  furnishes 
the  following  direct  proof  that  the  cord  in  veratria-poisoning  is  not  affected. 
The  hind  legs  of  a  frog  were  separated  from  the  rest  of  the  body  by  a  veiy 
tight  ligature,  so  placed  as  not  to  include  the  lumbar  nerves.  Some  veratria 
was  then  introduced  into  one  of  the  fore  legs,  and  of  course  found  its 
way  into  the  spinal  cord  and  the  anterior  portions  of  the  body.  Under 
these  circumstances  it  is  evident  that  the  convulsions  produced,  if  spinal, 
would  affect  the  whole  body,  but  if  peripheral  would  be  confined  to  the 
anterior  part  of  the  frog.  It  was  found  that  the  posterior  legs  were  never 
affected ;  that  whilst  irritation  of  them  caused  most  violent  spasms  in  the 
anterior  part  of  the  body,  only  the  normal  reflex  actions  occurred  in  those 
muscles  not  reached  by  the  poison.  If  this  experiment  be  confirmed  (and 
I  see  no  intrinsic  reason  to  doubt  its  accuracy),  to  Prevost  belongs  the  credit 
of  having  proven  that  veratria  has  no  action  on  the  motor  centres  of  the 
spinal  cord. 

There  is,  however,  an  apparent  opposition  between  the  experiments  of  Pre- 
vost and  those  of  Kolliker  {Virchow's  ArchiVj  Bd.  x.  p.  261).  The  latter 
observer  noted  (Exp.  VI.)  that  when  the  skull  of  the  frog  was  opened  and 
a  ten  per  cent,  alcoholic  solution  of  veratria  dropped  on  the  cord,  violent 
general  tetanic  convulsions  were  induced ;  also  (Exp.  IV.)  that  when  one 
crural  artery  and  vein  of  a  frog  were  tied  and  the  veratria  solution  placed  in 
the  mouth,  tetanus  ensued,  involving  the  protected  limb,  and  continuing 
there  afler  it  had  ceased  in  the  other  members.  I  see  no  way  of  recon- 
ciling these  experiments  of  Kolliker  with  those  of  Prevost  except  either 
by  supposing  that  the  latter  are  incorrectly  observed,  or,  what  seems  more 
probable,  that  the  poison  in  the  former  reached  the  protected  parts  by  dif- 
fusion, although  in  less  quantity  than  it  did  the  other  members :  this  would 
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also  explain  the  ooDtinuance  of  tetanus  in  the  protected  limb  after  it  had 
ceased  elsewhere. 

M.  Guttmann  (^Reichert*$  Archivfur  Anatomie^  1866)  is  in  accord  with 
Kolliker  in  his  experiments,  for  he  states  that,  notwithstanding  the  artery 
of  a  limb  is  tied,  yet  spasms  occur  in  the  leg  during  the  convulsive  stage  of 
veratria-poisoning :  of  course  the  "  diffusion"  theory  would  apply  to  this  as 
well  as  to  the  experiments  of  Kolliker. 

The  only  conclusion  to  be  drawn  from  the  evidence  seems  to  me  to  be  that 
at  present  it  is  uncertain  whether  veratria  does  or  does  not  act  upon  the 
motor  centres  of  the  cord. 

In  r^ard  to  the  action  of  the  drug  upon  the  sensitive  centres  of  the  cord, 
our  knowledge  is  by  no  means  perfect.  Anaesthesia  of  the  posterior  feet  was 
noticed  in  the  frogs  experimented  upon  by  Prevost  in  the  manner  described ; 
but  when  the  circulation  is  cut  off  from  the  feet  of  a  frog,  loss  of  sensibility 
always  ensues. 

Peripheral  Nervous  St/stem. — The  study  of  the  action  of  veratria  upon 
the  peripheral  motor  apparatus  evidently  divides  itself  into  a  study  of  the 
influence  upon  the  muscles  and  the  extreme  nerve-endings  in  them,  and  upon 
the  nerve-trunks. 

There  can  be  no  doubt  that  veratria  finally  destroys  the  contractile  power 
of  the  muscle  itself,  so  that  it  fails  to  respond  to  any  irritation  whatever, 
and  soon,  becoming  stiff,  exhibits  the  acid  reaction  of  post-mortem  rigidity. 
Thus  far  all  recent  observers  are  in  accord ;  and  I  have  frequently  witnessed 
the  same  phenomenon.  Kolliker  in  some  of  his  experiments  (loc.  cit.)  notes 
that  the  muscle  in  the  early  stage  of  veratria-poisoning  responded  inordi- 
nately to  stimuli.  The  study  of  this  phenomenon  has  been  especially  made 
by  Bezold  and  Hirt  (  Untersuchungen  aus  dem  Physiologischeri  Labor  at  or  lum 
zu  WUrzhurg,  Hcfl  i.)  and  by  M.  Prevost.*  When  a  muscle  during  the 
convulsive  stage  of  veratria-poisoning  is  momentarily  stimulated,  instead  of 
the  usual  momentary  contraction  a  prolonged  tetanic  spasm  results  and  lasts 
some  seconds :  this  spasm  is  induced  by  the  slightest  irritation.  When  a 
nerve  is  irritated  repeatedly  within  a  short  time,  the  tributary  muscle  loses  its 
power  of  entering  upon  a  "  veratria  contraction,"  but  if  left  quiet  for  a  time 
recovers  itself  There  is  therefore  in  veratria-poisoning,  preceding  the  stage 
of  muscular  paralysis,  a  stage  of  muscular  hyper-excitability.  To  this  are  due 
no  doubt  in  great  part,  if  not  altogether,  the  convulsions.  It  can  scarcely  be 
doubted  that  it  is  the  result  of  an  action  not  upon  the  nerve-endings,  but 
apon  the  sarcolemma  of  the  muscle.f     That  the  muscular  panilysis  is  of 


*  Quoted  by  Huscmann. 

t  Fick  and  Bohm,  in  the  elaborate  paper  already  referred  to,  believe  that  thoy  prove 
that  the  prolongation  of  the  muscular  contractions  in  veratria-poisoning  is  due  to  a 
greater  intensity  of  the  chemical  processes  of  the  muscles,  and  not  to  a  dolay  of  the 
process  of  restitution.  A  discussion  of  this  point  would  involve  that  of  muMcular  physi- 
ology, and  eannot  be  entered  into  here.     The  weak  point  of  the  argument  uia<lc  by  Fick 

11 
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similar  nature  would  seem  to  be  proven  by  the  rapid  changes  which  take 
place  in  the  muscle  afler  death,  and  by  the  fact,  noted  by  Gattmann  {Reichert^s 
Archivflir  Anatomie,  1866,  p.  498),  that  whilst  frogs  i^parently  dead  from 
nerve-poisons  such  as  atropia,  strychnia,  and  curari  often  recover  themaelves 
after  a  period  of  stupor,  those  poisoned  with  vcratria  never  do. 

When  a  muscle  is  dead,  galvanization  of  the  nerve  of  course  elicits  no 
response ;  but  it  is  possible  that  a  substance  may  be  at  the  same  dme  a  nerve- 
poison  and  a  muscle-poison.  Veratria  is  both  a  muscle-poison  and  a  nerve- 
poison.  Kolliker  denies  this,  but  the  experimental  evidence  brought  forward 
by  him  amounts  to  almost  nothing.  Guttmann  (loc,  cit.)  asserts  that  in  his 
experiments,  whenever  irritation  of  a  nerve  failed  to  elicit  a  response,  direct 
irritation  of  the  muscle  was  always  equally  unavailing.  Bezold  and  Hirt  (/be. 
cit,)  experimented,  with  a  full  knowledge  of  Guttmann's  work,  with  small  and 
with  large  doses,  and  evidently  with  great  care.  They  found  (loc.  cit.,  p.  90) 
that  when  a  small  dose  is  used  there  is  at  first  a  very  marked  increase  in  the 
irritability  both  of  the  nerve  and  of  the  muscle,  so  that,  whether  the  current 
be  applied  directly  to  the  muscle  or  indirectly  through  the  nerve,  contractions 
take  place  more  readily  than  normal.  Aft)er  a  time,  both  muscle  and  nerve 
lose  their  irritability,  so  that  no  contraction  follows  either  the  direct  or  the 
indirect  stimulation.  The  process  does  not  go  on  pari  passu  in  the  two 
organs.  The  irritability  increases  sooner  and  is  sooner  lost  in  the  nerve  than 
in  the  muscle,  so  that  there  is  a  time  when  galvanic  irritation  of  the  nerve 
fails  to  induce  contraction,  although  the  muscle  still  retains  its  functional 
power  and  reacts  instantly  to  direct  stimulation.  Moreover,  the  upper  or 
spinal  end  of  the  nerve  dies  first,  so  that  at  a  certain  stage  irritation  of  the 
nerve-trunk  close  to  its  origin  fails  to  induce  contraction  of  the  tributary 
muscle,  although  when  applied  lower  down  it  elicits  a  response.  This  im- 
portant observation  is  confirmed  by  Fick  and  Bohm  (^Arheiten  atts  dem 
Physiolog.  Lahorat.  der  WUrzhurger  Hoclischuh^  1873,  p.  147),  and  by  J. 
Ott  (^Toxlcological  Studies^  Philada.,  1874),  and  would  seem  to  prove  that 
veratria  acts  directly  on  the  nerve-trunks.  Fick,  however,  affirms  that  under 
these  circumstances  he  has  frequently  proven  the  existence  of  the  normal 
muscular  galvanic  currents  in  the  seemingly  dead  nerve-trunks,  and  that 
therefore  it  is  only  the  peripheral  nerve-endings  which  are  attacked  by 
veratria.  But  it  is  difficult  to  reconcile  this  observation  of  Fick  with  some 
of  those  of  Bezold  and  Ilirt.  At  present,  therefore,  it  must  be  considered 
undetermined  whether  it  is  the  nerve-endings  solely,  or  the  whole  peripheral 
nerves,  which  are  affected  by  veratria. 

As  already  stated,  the  action  of  veratria  upon  the  sensory  centres  is  doubt- 
ful ;  its  influence  upon  the  peripheral  sensitive  nerves  has  not,  that  I  am 
aware  of,  been  carefully  worked  out,  but  the  eflfects  of  its  local  application  to 


and  Bohm  may,  however,  be  pointed  out.  Granting  all  their  asBcrted  facts,  it  is  perfectly 
possible  that  greater  intensity  of  the  chemical  processes  is  an  effect,  not  a  eauee,  of  the 
prolonged  contra  -tions. 
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the  human  skin  seemingly  show  that  it  first  strongly  excites  and  then  para- 
lyses them. 

Circulation, — After  death  from  a  large  dose  of  veratria,  the  heart  is  soft, 
dilated,  fiill  of  hlood,  and  incapable  of  responding  to  galvanism ;  Le,^  the  heart- 
muscle  is  dead.  According  to  Bezold  and  Hirt  {he.  dt.),  after  a  small  dose 
there  are  quickening  of  the  pulse  and  rise  of  the  blood-pressure,  which  soon 
return  to  the  normal  condition  ;  whilst  immediate  and  persistent  fall  in  the 
number  of  the  heart-beats  and  in  the  arterial  pressure  follows  a  large  dose. 
If  the  vagi  be  divided  previous  to  the  poisoning,  a  large  dose  produces  a  tem- 
porary increase  in  the  pulse ;  and  a  stimulation  of  the  distal  end  of  the  cut 
nerves  by  a  current  too  slight  to  be  felt  in  the  unpoisoued  animal  retards 
very  markedly  the  beat.  From  these  facta  it  follows  that  in  the  uninjured 
animal,  after  poisoning  by  veratria,  there  is  an  inhibitory  retardation  of  the 
pulse,  and  also  an  excitation  of  the  peripheral  ends  of  the  vagi.  That  it  is 
not  merely  the  peripheral  inhibitory  apparatus  which  is  affected  was  proved  by 
injecting  the  alkaloid  into  the  carotid, — i.e.,  into  the  inhibitory  centre, — when 
there  happened  an  instantaneous  and  remarkable  retai'dation  of  the  heart- 
beat, which  could  only  have  been  caused  by  excitation  of  the  inhibitory 
centre.  In  a  later  stage  of  the  poisoning  the  strongest  faradaic  currents 
applied  to  the  pneumogastrics  fail  to  affect  the  heart.  It  is,  therefore, 
evident  that  veratria  first  exalts  and  then  destroys  the  ftinctional  activity  of 
the  par  vagum,  as  of  the  spinal  nerves. 

When  the  heart  is  separated  from  the  nerve-centres  by  section  of  the  par 
vagum  and  of  the  spinal  cord,  veratria  produces,  according  to  Bezold  and  Hirt, 
at  first  increase  in  the  pulse  and  blood-pressure,  secondly,  lowering  of  both 
to  the  minimum ;  showing  that  it  exerts  upon  the  internal  heart-ganglia,  or 
upon  the  heart-muscle,  its  peculiar  action  of  first  stimulating  and  afterwards 
paralyzing  functional  activity. 

That  the  poison  has  a  similar  action  upon  the  vaso<motor  centres  seems 
probable  from  the  facts  noted  by  Bezold  and  Hirt :  first,  that  injection  into 
the  carotid  aft«r  section  of  the  pneumogastrics  causes  immediate  rise  of  the 
blood-pressure ;  second,  if  the  mesenteric  arteries  have  been  previously  bared, 
they  can  be  seen  to  contract.  This  excitation  is  followed  aft«r  a  time  by 
vaso-motor  paralysis  and  dilatation  of  the  vessels. 

Respiration. — Bezold  and  Hirt  conclude,  from  the  fact  that  after  section 
of  the  pneumogastrics  even  the  smallest  doses  of  veratria  cause  retardation 
of  the  respiration  without  previous  increase,  that  the  alkaloid  depresses  im- 
mediately the  centre  of  respiration  in  the  medulla,  and  finally  kills  it. 

Therapeutic  Action. — The  study  of  the  physiological  action  of  vera- 
tria shows  that  its  rational  therapeutic  use  must  be  limited.  As  a  heart- 
sedative,  it  is  lAuch  inferior  to  aconite  and  veratrum  viride,  for  obvious 
reasons,  and,  although  it  has  been  used  as  such,  it  has  not  achieved  much 
reputation.  When  exhibited  in  full  doses  it  is  very  apt  to  give  rise  to 
exceedingly  disagreeable  secondary  symptoms,  and  has  no  advantage  over 
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the  medicines  just  named.  Some  years  ago  it  was  employed  in  acute  rheur 
ma  turn  J  having  been  recommended  by  Tumbull,  Bardsley,  Piedagnel,  Trous- 
seau, and  others  ;  but  it  is  not  so  efficacious  in  this  disease  as  other  far  lea 
dangerous  remedies  by  which  it  has  been  superseded.  The  same  is  true  of 
its  employment  in  dropsy;  and  I  know  of  no  condition  which  would  justify 
its  internal  use. 

Bardsley  originally  employed  it  in  neural^,  especially  when  arising  from 
cold.  He  used  it  both  internally  and  externally.  At  present  it  is  rarely 
employed  except  as  a  local  application.  My  own  success  with  it  has  not 
been  very  encouraging,  but  others  of  larger  experience  recommend  that  it 
be  rubbed  over  the  affected  nerves  in  rheumatic  neural^a. 

As  an  external  stimulant  and  rube&cient  it  is  sometimes  used  with  good 
effect  in  narcotic  poisoning ;  also  in  various  spinal  troubles  as  an  irritant  ap- 
plied to  the  spine,  and  to  the  skin  of  the  paralyzed  limbs,  to  aid  in  maintain- 
ing circulation  ;  but  all  these  indications  can,  I  think,  be  better  met  by  other 
means.  In  regard  to  the  dose  of  veratria  for  internal  use,  it  should  be  borne 
in  mind  that  one-sixteenth  of  a  grain  has  produced  the  most  alarming  symp- 
toms (Taylor,  Medical  Jurisprudence^  2d  edition,  London,  1873). 

An  ointment  (  Unguenium  Veratrix^  U.  S., — gr.  xx  to  Ji)  i*  officinal. 

AOONITI  POLIA- ACONITE  LEAVES.  U.S. 
AOONITI  EADIX-AOONITE  BOOT.  U.S. 

The  smooth,  thin,  bright-green  leaves  of  the  Aconitum  Napellns,*  or  monks- 
hood, a  tall  perennial,  indigenous  in  Europe,  and  cultivated  in  this  country 
for  the  sake  of  its  spike  of  blue  flowers,  are  three  or  four  inches  in  diameter, 
and  cut  almost  to  the  base  into  three  to  seven  three-lobed,  wedge-shaped 
divisions.  Their  taste  is  bitterish,  acrid,  and  afler  a  little  while  benumb- 
ing, giving  origin  to  intense  tingling  of  the  lips  and  mouth. 

The  root  is  from  three  to  four  inches  long,  very  tapering,  about  three- 
quart^^rs  of  an  inch  in  diameter  at  the  base.  Its  taste  resembles  that  of  the 
leaf  It  is  to  be  distinguished  from  horse-radish  root,  with  which  it  has  been 
fatally  confounded,  by  its  external  brown  color  and  its  absence  of  odor  when 
scraped. 

In  1833  Geiger  and  Hesse  discovered  in  aconite  an  alkaloid,  Aconitia^ 
which  is  undoubtedly  the  active  principle  of  the  drug.  This  alkaloid  is  now 
officinal.  As  prepared  according  to  the  directions  of  the  U.  S.  Pharmacopoeia, 
it  is  a  yellowish-white  powder.  In  commerce  there  are  several  varieties  of  it, 
made  by  different  large  manufacturers :  the  German  actmitiay  which  is  very 

*  All  of  the  species  of  the  genus  Aoonitum  are  more  or  less  poisonous,  although  A. 
Napellus  \»  the  only  one  officinal.  For  a  study  of  the  comparative  strength  of  the  various 
aconites,  see  Schroff,  Journal  fUr  Pharmacodynatnik,  1857,  p.  335.  He  arranges  them  as 
follows,  commencing  with  the  most  virulent:  A.  ferox,  A,  Napellu9,  with  itj  varieties, 
neomoutanum,  tnurievtnf  and  variabUe^  A.  Cammarum,  A.  paniculatum,  A.  Anlhora,  The 
toxic  properties  of  the  A.  Anthora  were  very  weak. 
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impure,  and,  according  to  Husemann,  is  less  active  than  the  extract ;  impure 
English  aconitia;  and  the  so-called  English  aconitiaj  prepared  by  Morson 
and  said  to  be  chemically  pure.     The  latter  is  a  grayish  powder. 

Recently,  Duquesnel  (^(Jomptes-Rendus^  vol.  Ixxiii.,  1864)  has  obtained  the 
aconitia  in  the  form  of  colorless,  rhombic,  tabular  crystals,  soluble  in  alcohol, 
benzine,  ether,  and  extremely  so  in  chloroform,  very  slightly  soluble  in  water, 
inaoluble  in  glycerine. 

The  salts  of  aconite  are  soluble,  and  from  their  solution  the  alkaloid  is  pre- 
cipitated by  alkalies  in  an  amorphous  state.  That  aconitia  is  the  only  active 
principle  of  the  root  would  seem  to  follow  from  the  experiments  of  Hottot 
(Journal  de  Physiologic^  1864). 

In  1857,  Htibschmann  announced  the  presence  in  minute  quantity  of  a 
second  alkaloid  in  the  iXK)t  of  Aconitum  Napellus, — NapeUina.  Schroff* 
{Journal  fUr  PJiannacfxlynamik,  i.  3)  could  find  no  essential  difference 
between  its  action  and  that  of  Grcrman  aconitia.  T.  and  H.  Smith,  of 
Edinburgh,  have  found  a  third  non-poisonous  alkaloid,  Aconella^  which  they 
think  to  be  probably  identical  with  narcotina ;  and  Fluckigcr  asserts  that 
there  are  four  alkaloids  contained  in  the  genus  Aconitum,  namely,  Aconitia^ 
Pseudaconitia,'\  Ndpellina,  and  Lyctonia  (^Sydenham  Year-Book,  1869  and 
1870). 

Physiological  Action. — When  applied  to  a  raw  surface,  or  to  the  skin, 
aconite,  or  its  alkaloid  aconitia,  acts  as  a  local  irritant  and  narcotic,  soon  pro- 
ducing numbness,  with  tingling,  which  may  persist  for  a  long  time.  When 
given  in  sufficient  dose  internally,  it  is  a  violent  poison,  acting,  so  far  as  is 
known,  similarly  upon  all  animals. 

If  the  dose  be  large,  death  may  be  almost  immediate,  and,  if  the  alkaloid 
be  given  hypodermically,  may  occur  in  less  than  a  minute.  In  such  cases 
the  result  is  apparently  due  to  sudden  paralysis  of  the  heart-muscle. 

After  moderate  toxic  doses,  the  prominent  symptoms  are  great  disturbance 
of  the  respiration,  muscular  weakness,  vascular  depression,  and  finally  death, 
with  or  without  convulsions.  As  I  have  seen  the  rabbit  after  the  injection 
of  one-sixth  or  one-quarter  grain  of  Morson's  pure  aconitia,  the  animal  com- 
mences to  jump  vertically  in  a  very  peculiar  manner,  and  often  to  squeal  pite- 
ously.  The  jumping  soon  grows  less  and  less  powerful,  and  finally  is  replaced 
by  severe  convulsions,  during  which  the  animal  often  lies  prostrate  on  its  side. 
In  the  dog,  however,  the  muscles  have  remained  without  a  quiver  during  all 
stages  of  the  poisoning,  and  it  seems  certain  that  the  convulsions  are  an  in- 
constant symptom,  dependent  upon  peculiarities  of  the  individual  or  species, 

*  From  what  Schroff  says  about  the  material  ho  used  in  his  experiments,  it  is  evident 
that  he  had  no  proof  that  it  was  genuine  napellina. 

f  B5hm  and  Ewens  have  physiologically  studied  the  alkaloid  of  Aconitum  ferox  under 
the  name  of  pteudaconitiaf  and  found  the  difference  between  its  action  and  that  of 
aconitia  to  be  one  of  degree,  not  of  kind;  it  was  the  stronger  of  the  two  {Archiv  /Ur 
JSjcperim,  P<Mtkolo<fie  und  Pharmak.,  Bd.  i.  1873). 
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as  well  as  upon  the  amount  injected.    Dilatation  of  the  pupil  very  frequently 
occurs,  if  it  be  not  indeed  a  constant  phenomenon. 

The  symptoms  which  are  induced  by  small  therapeutic  doses  of  aconite  in 
man  are  reduction  of  the  force  and  frequency  of  the  circulation,  a  sense  of 
muscular  inertia  and  weakness,  and  a  slight  tingling  in  the  extremities  or  in 
tho  lips.  If  the  dose  administered  be  large,  all  these  symptoms  are  intensi- 
fied; the  muscular  weakness  is  extreme;  the  tingling  is  felt  all  over  the 
body;  the  pulse  is  feeble,  and  reduced  to  thirty  or  forty  per  minute;  the 
respirations  are  diminished;  giddiness 'and  disordered  vision  maybe  mani- 
fested, especially  when  the  erect  posture  is  assumed.  After  three  or  four 
hours  these  symptoms  gradually  subside. 

When  a  poisonous  dose  has  been  ingested,  the  first  thing  noticed  in  most 
cases  is  a  burning  or  tingling  in  the  throat  or  in  the  extremities,  soon  spread- 
ing over  the  whole  body.  The  pulse  rapidly  falls  in  frequency,  and  in  a  very 
little  time  becomes  exceedingly  weak,  intermittent,  irregular,  and  finally  im- 
perceptible ;  the  muscular  strength  is  greatly  reduced,  and  sometimes  almost 
entirely  gone ;  the  respirations  are  shallow,  feeble,  irr^^ular,  and  infrequent ; 
the  general  sensibility  is  very  much  benumbed,  so  that  marked  anaBsthesia  of 
the  surface  is  present;  the  skin  is  bedewed  with  a  cold  sweat;  the  counte- 
nance is  anxious,  sunken,  livid,  and  the  eyes  are  often  protruded,  or  are  even 
s{>oken  of  as  glaring ;  the  pupil  is  generally  dilated,  but  when  there  are  no 
convulsions  may  be  contracted ;  gastric  burning  is  sometimes  complained  of, 
and  severe  vomiting  may  be  i)rescnt,  but  the  stomach  is  not  rarely  retentive. 
The  intellect  generally  remains  unaflfected  until  very  near  the  close,  sometimes 
to  the  very  moment  of  death.*  In  the  collapse  of  the  latter  stages  of  aconite- 
poisoning  the  special  senses  may  be  lost,  esjyccially  the  sight.  The  voice  is 
very  generally  extinguished.  Convulsions  occur  in  some  cases,  not  in  others ; 
and  certainly  in  some  instances,  if  not  always,  the  patient  is  unconscious  during 
their  continuance.  Death  may  occur  suddenly,  especially  cUrectli/  ofier  same 
exerthn  on  the  part  of  the  patient,  from  syncope. 

The  symptoms  which  aconite  produces  in  man  and  in  the  lower  animals 
are  so  entirely  identical  that  the  conclusions  arrived  at  in  regard  to  the  latter 
may  be  accepted  without  reserve  as  applicable  to  the  former. 

Ci'mtlution. — The  action  of  aconit-e  upon  the  circulation  is  very  decided. 
According  to  Dr.  Achscharumow  (^Relchert^s  Archiv^  1866,  p.  255),  in  the 
frog  a  moderate  toxic  dose  of  aconitia  produces  at  first  a  reduction  'in  the 
number  of  the  heart's  pulsations,  then  an  increase  in  the  rapidity  of  its  action, 
with  very  evident  loss  of  power,  and  finally  irregular  systolic  movements,  with 
very  long  intervening  pauses  ending  in  diastolic  arrest.  Dr.  Rudolf  Bohm 
and  L.  Wartmann  {Arbeifen  avs  dem  Phynolng,  Lahorat,  dcr  Wilrzhxirger 
Jlochschule,  1873)  have  substantially  confirmed  these  observations. 

In  the  higher  animals  the  exhibition  of  aconite  in  sufficient  doses  yields 


♦  PtTcira,  however,  etatce  that  in  some  recorded  cases  stupor  has  occurred. 
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fiiuiUt  resolta.     In  the  dog  uud  cut  (Bubm  aud  Wanjuaan,  and  mj  o' 
pcriuu'uU)  there  ia  a  ateady  Binkiiig  of  the  art«ria]  preHSure;  id  th 
anxirdia^  lu  Biihni  and  Wanmann,  thia  full  U  preceded  hy  a.  brief  r: 
rMc  uf  ihe  beart'§  pukatious  also  undergoes  reduetion,  and  there  ii 
dutstulic  arrest  in  these  and  other  mam  mala. 

The  mothod  by  which  the  aciinile  iofiuencea  the  heart  ia  r 
Bcttled.  Aecordiii)^  to  the  eiperiuieuts  bulb  uf  Bi)hm  aud  of  Wurtuiatin,  it 
produces  a  gradual  paralyuis  of  the  peripheral  vagi,  a  uoustant  inercase  uf 
the  ioteutiity  of  a  galvanic  stiinulaliou  of  the  pneumi^aatric  uervea  being 
K^uired  to  influence  the  heart  aa  the  poisoning  deepeni^,  until  finally  the 
Dtircly  refuse  to  transmit  any  Juhihitury  itupulse. 
In  ■  single  experiuieut,  Aehschurutuow  (_p.  2T2J  found  that  af^r  section 
e  vagi  in  the  early  stage  of  aeuiiite-tioitioniug  there  was  an  immediate 
K  bi)th  iu  the  uumbcror  the  cardiac  pulsations  aud  in  the  arterial  pressura. 
n  ihcsu  dutu  he  argues  that  the  slowing  of  the  pulse  during  the  early 
;e  of  aeouite-puisunjng  is  due  to  attinulutioo  of  the  inhibitory  centres  In 
W  mtxlullu  ubtonguU.  Bbhm  and  VVartmunn  (Joe.  cit.,  p.  266)  repudiate  this 
DcluNun,  twoiuBe,  acourdtng  tu  llieir  experience,  the  phenuuienu  of  iwunite- 
laliig  iieuur  in  the  usual  muniier  after  section  of  the  vagi,  or  in  atropiied 
t  Ib  evident  that  there  is  no  nuueasory  contradiction  iu  the  asserted 
Is  of  iLeee  observers,  aa  it  iu  possible  that  the  slowing  of  the  pulse  may  be 
due  to  two  luituodiote  causes,  one  liaviiig  its  scat  in  the  medulla  ublougata, 
tho  othi-T  in  Uie  hearL  Be  thia  as  it  may,  however, — and  the  point  re([uirea 
further  investigation, — it  is  very  certain  tliut  acouitia  influences  directly  the 
,,  or  its  uuutiuued  ganglia,  fur  Achacharumow  (loc.  cit.,  p.  2ti2)  has 
d  that  it  acts  upon  the  frug'H  heart  removed  from  the  body,  and  Liegeois 
1  ilottat  (JuuTiuUde  fhj/aiiAugU,  p,  520,  1801)  have  obacrved  the  urdi- 
jr  cardiac  pbeDomena  of  aeoniic-poisoning  produced  by  the  alkaloid  placed 
:tl;  upon  the  viscus.  Bbhm  and  Wurtmuun  have  ahto  outed  that  in 
mitc-jNHHoning  the  force  of  the  individual  beat  is  lessened.  After  death 
e  mrdiuo  niusule  fuiU  eulJrely  to  respond  to  galvanic  irritation,  its  coutrao- 
lility  being  lost. 

Our  knowledge  of  the  action  of  aconitia  upon  the  vaso-motor  nerves  is  by 
_  BO  means  eumplete.  Actiachorumow,  and  more  recently  Dr.  P.  B.  Nuuneley 
eeiliitfft  uf  the  Riii/al  Sucieli/,  p.  46,  18T0),  studied  with  the  microscope 
uenee  uf  injections  uf  aconitia  upon  the  vessels  of  the  frof^'a  web, 
t  unable  to  deteut  any  alteration  uf  their  calibre.  The  furnier  ob- 
rver  al§i>  fuuud  that  after  division  of  the  sym[uithotic  in  the  neek,  gulvan- 
n  of  the  peripheral  end  produced  the  usual  ]>henumcna,  even  in  the  most 
iraucod  slugeH  of  ucoiiite-poisoning.  These  faula  indicate  very  strongly  that 
HiitM  does  not  affect  the  vasomotor  uervea,  and  this  indiuution  ia  confirmed 
J  the  experiments  of  Bbhm  and  Wariiuann,  who  found  that  when  in  nco- 
le-poiHouing  a  galvanic  current  was  applied  to  the  vu^to-motor  eeiurea  In  tlie 
)dulla,un  uumcdiatc  riae  of  arterial  pressure  luok  place.     Asatiniulutionof 
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a  sensitive  nerve  produced  at  such  time  no  rise  of  arterial  pressure,  the  oon- 
clusion  would  appear  to  be  inevitable  that  aconitia,  whilst  not  affecting  the 
afferent  vaso-motor  nerves  or  the  vaso-motor  centres,  destroys  the  conducting 
power  either  of  the  afferent  nerves  or  of  the  cord,  so  that  in  an  animal  under  iti 
influence  no  impulse  can  be  transmitted  from  the  periphery  to  the  Taso-moUn 
centres  in  the  medulla. 

Nervous  System, — Quite  diverse  conclusions  in  regard  to  the  action  of 
aconitia  upon  the  nervous  system  have  been  arrived  at  by  different  in- 
vestigators. Achscharumow  concludes  that  the  spinal  cord  is  not  affected 
and  that  the  paralysis  and  loss  of  reflex  activity  induced  depend  upon  the 
destruction  of  the  conducting  power  of  the  peripheral  nerve,  because  h€ 
has  found  that  when  a  frog  is  poisoned,  after  the  abdominal  aorta  ha: 
been  tied,  reflex  and  voluntary  activity  is  preserved  in  the  hind  1^  long 
after  it  has  been  lost  in  the  anterior  portion  of  the  body ;  and  at  the  same 
time,  whilst  the  brachial  nerves,  as  tested  by  galvanic  stimulation,  have  losi 
their  power  of  transmitting  impulses,  the  protected  ischiadic  nerves  have 
preserved  their  ftinctional  ability.  On  the  other  hand,  Bohm  and  Wartmano 
in  many  experiments  with  Merck*s  aconitia  found  that  both  the  nerves  and 
muscle  in  poisoned  animals  preserve  their  normal  excitability  until  death ; 
they  also  determined  that  tying  all  the  structures  of  a  limb  except  its  nerve 
did  not  prevent  the  usual  development  of  paralysis  when  the  poison  wat 
exhibited.  It  is  difficult  to  reconcile  these  differences  except  by  the  sup 
position  that  the  two  investigators  used  different  alkaloids,  or  else  that  the 
alkaloid  acts  on  both  the  nerves  and  nerve-centres,  and  that  the  differences 
obtained  were  the  results  of  differences  in  the  size  and  mode  of  administra- 
tion of  the  dose.  As  Buhm  and  Wartmann  found  that  the  reflex  activitj 
was  lost  more  rapidly  than  the  power  of  voluntary  movement,  and  that  nc 
increase  of  reflex  activity  occurs  in  the  aconitized  frog  when  the  cord  is  cut 
so  as  to  release  it  from  the  influence  of  Setschenow's  reflex  inhibitory  cen- 
tres, they  draw  the  conclusion  that  the  aconitia  first  depresses  the  rcflej 
activity  of  the  sensitive  spinal  centres  and  aft-erwards  that  of  the  motor  spinal 
centres,  until  the  cord  is  completely  paralyzed. 

Avery  complete  and  beautiful  investigation  of  the  action  of  aconitia  upoE 
the  spinal  cord  has  been  made  by  Dr.  Lii'geois  and  M.  Hottot  {loc,  cit.y  p 
533),  who  apparently  have  succeeded  in  elucidating  the  matter.  According 
to  these  observers,  in  aconite-poisoning  loss  of  sensibility  occurs  in  the  frog'f 
legs  simultaneously  with  or  even  before  the  disturbances  of  respiration,  anc 
long  before  the  power  of  voluntary  motion  is  lost,  and  even  when  the  refles 
activity  is  intact.  This  sensory  paralysis,  according  to  the  experiments  oi 
the  French  investigators  just  quoted,  first  appears  in  the  hind  legs  of  a  froj 
poisoned  with  aconitia,  and  has  not  its  primary  seat  either  in  the  periphera 
nerves  or  in  the  spinal  cord,  fur  it  was  found  that  tying  the  aorta  close  to  \ti 
abdominal  bifurcation,  so  as  to  prevent  access  of  the  blood — i.e.,  of  the  poisoi 
— to  the  posterior  nerves,  did  not  affect  the  development  of  the  ansesthesia 
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Turthcr,  that  dosing  the  artery  nearer  its  origin  in  such  a  way  as  to  shut  off 
the  L-irculation  to  the  cord  and  spinal  Dvrvcs,  but  to  allow  the  passage  of  the 
bluod  to  tbc  oerebrum,  did  not  cause  seneory  paralyse  to  come  on  more  slowly 
Cfami  Donnal  in  poisoniug  by  aconite.  If  the  experiments  of  Li^geois  and 
Holtot  be  confinned,  the  demonstration  will  be  perfect  that  aconitia  paralyzes 
a  ficusory  perceptive  centre  above  the  spinal  cord. 

Of  course  it  is  poerable  for  the  peripheral  ends  of  the  sensory  nerves  to  be 
parolyied  eitlier  at  tlie  same  time  that  the  perceptive  centre  is,  or  afterwards; 
^d  of  coune,  the  centre  being  panJyzod,  it  becomes  very  difficult  to  deter- 
xniue  whether  the  periphery  is  or  is  not  afiected.  Li^gcois  and  Hottot  assert 
Kbat  this  paraly^  of  the  centre  occurs  before  any  serious  implication  of  the 
peripheric  nerves,  because  aiter  aconitio  antcstheeia  had  been  produced 
eti^'chnia  was  able  to  induce  tetanus ;  afterwards,  however,  the  extreme 
jteripbcric  nerves  became  affected,  so  that  irritation  of  tie  skin  in  the 
lenbly-poisoncd  Irog  would  unt  provoke  eonvulxiona,  even  at  a  time  when 
iritation  of  the  truulc  of  a  nerve  would  produce  general  reflex  motor  dis- 
At  lost  galvanimtitin  of  the  ticrve-trunk  il«ctf  failed  to  induce 
From  these  fuels  Li^geots  and  Hottot  deduce— very  logically,  I 
ihiuk  —  the  conclusion  that  aconite  induces  anaesthesia  by  pnralyEing,  first, 
the  p«!r4:cptive  centres;  secondly,  the  peripheral  extremities  of  the  nerves; 
thirdly,  the  nerve-trunks  themselves.  The  observers  alluded  to  also  con- 
firmed thisconclusion  by  other  experiments  tliiin  those  alreudy  noticed.  They 
found  that  although  aconitia  applied  directly  to  a  nerve-tnink  paralyzes  its 
sensibility,  yet  when  the  veins  of  a  frog's  leg  are  tied  and  the  alkaloid  in- 
jected into  the  artery  and  allowed  to  permeate  the  tissues  of  the  leg,  the  skin 
loses  its  scnaibility  long  before  the  nerve  is  affect«d, 

In  n^ni  to  motion,  Lii?geob  and  Hottot  found  that  in  a  certain  stage  of 
aconiie-poisoning  the  frog  lies  with  bis  limbs  extended,  relaxed,  and  perfectly 
pandyied,  and  yet  is  cajmble  of  executing  vigorous  voluntary  movements  and 
evinces  nearly  normal  reflex  activity.     They  attribute  this  condition  of  ap- 
parent but  not  real  motor  paralysis  to  loss  of  sensibility  from  paralysis  of  the 
perceptive  centre,  as  the  unpoisoned  fVog  evinces  the  same  phenomena  after 
division  of  all  the  posterior  spinal  roots.     Afltir  a  time  the  reflex  activity  is 
also  lost,  the  power  of  voluntary  movement  remunjog.     Lii^geoia  and  Uuttot 
believe  tliat  this  lues  of  reflex  activity  is  spinal ;  but  in  their  experiments 
upon  the  conjoint  action  of  aconite  and  strychnia  it  was  found  that  at  u  cer- 
^nn  stage,  when  no  amount  of  irritation  of  a  nerve  would  induce  convulsions, 
^n^ht  direct  irritation  of  the  c<ird  would  cause  violent  strychnic  spasms. 
^Bns  would  seem  to  prove  thai  at  Icust  the  earliest  abolition  of  the  reflex 
^■fivity  was  due  to  paralysis  of  the  afferent  nerve-Shres. 
^BAIW  b  time,  in  aconite-poisoning,  even  voluntary  movements  disappoiir ; 
^B^  aooordiug  to  our  observers,  this  is  not  d<ie  to  paralysis  of  the  motor 
^Bne-trunk,  but  is  central,  since  irritation  of  the  nerves  causes  contractions 
^■1  tile  tributary  muscles.     The  motor  nerve-trunks  are,  however,  affect'^  by 
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aconitia  to  some  extent,  since  Li^geois  and  Uottot  have  found  that  locaQj 
applied  it  destroys  their  conducting  powers,  and  after  death  in  poisoning  by 
it  the  motor  nerves  lose  their  sensitiveness  much  earlier  than  normal. 

Respiration. — The  action  of  aconite  upon  the  respiration  is  very  marked, 
and,  as  arrest  occurs  in  the  frog  before  the  motor  nerves  are  affected  by  tb« 
poison,  Liegeois  and  Hottot  believe  that  the  disturbance  is  centric.     Bobi*^ 
and  Wartmann  arrive  at  the  same  conclusion,  basing  their  opinion  upon  tH* 
fact  that  previous  section  of  the  vagi  does  not  influence  the  action  of  tl*^ 
poison  upon  the  respiration.     I  think  there  can  be  no  doubt  that  aconite 
a  direct  depressant  and  paralyzant  of  the  respiratory  centres. 

Close  studies  of  the  action  of  aconite  upon  the  temperature  in  health 
wanting.     Achscharumow  found  in  fatal  poisoning  a  fall  of  about  3°  C. 

MM.  Gr^haul  and  Duquesnel  (L*  Union  Pharmaceutique,  Aug.  1871)  have 
communicated  to  the  French  Academy  some  experiments  upon  frogs  with. 
crystallized  aconitia,  whose  results  are  so  strikingly  different  from  those  of 
other  experimenters  as  to  indicate  the  existence  of  some  fallacy ;  possibly 
the  alkaloid  used  by  them  was  not  the  same  as  the  amorphous  aconitia.  They 
found  in  the  frog,  after  small  doses  (^^^  milligramme)  of  their  alkaloid,  that 
the  heart  continued  to  beat  steadily  and  regularly  after  all  power  of  sponta- 
neous or  reflex  movement  had  been  lost,  that  sensation  was  preserved  as  long 
as  any  power  of  motion  existed,  and  that  the  motor  nerve-trunks  were  para- 
lyzed. After  large  doses  (one  milligramme)  they  observed  sudden  arrest  of 
the  heart's  action. 

Therapeutics. — Our  knowledge  of  the  physiological  action  of  aconite, 
although  imperfect,  is  sufficient  to  show  that  there  are  only  two  or  three 
indications  to  meet  which  the  drug  may  be  used. 

The  fii-st  of  these  is  to  lower  arterial  action,  and  often,  with  it,  excess 
of  tem{)erature.  For  this  purpose  aconite  is  very  valuable.  I  have  never 
used  it  in  those  cases,  such  as  pneumonia,  in  which  a  sudden  and  very 
powerful  effect  is  desired,  simply  because  veratrum  viride  seemed  to  me  safer, 
more  readily  controlled,  and  equally  effective.  Aconite  may,  however,  be 
used  with  very  good  results  in  these  cases,  and  especially  in  such  diseases 
as  peritonitis,  in  which  it  is  very  important  to  avoid  vomiting.  My  own 
experience  with  it  has  been  in  fevers  of  a  sthenic  t3rpe  not  dependent  upon 
so  deep-seated  a  cause  (as  an  example  may  be  mentioned  the  febrile  move- 
ments of  severe,  acute  muscular  rheumatism),  and  in  the  epiiertiera  or  irri- 
tative fevers  of  childhood  :  in  such  cases  its  influence  for  good  is  often  very 
decided.  In  the  early  stages  of  scarlet  fever  and  other  exantliemata,  when 
not  decidedly  adynamic  in  type,  it  is  very  useful.  In  the  reflex  fxiver  which 
sometimes  follows  the  passage  of  the  catheter  or  bougie  (the  so-called  urethral 
fever)  it  is  very  efficient.* 

♦  The  following  formula  affonls  an  excellent  combination:  R  Tr.  aconit.  rad.,  git.  i; 
Sp.  el  her.  nitric,  f  ^ii ;  Mist,  potass,  citrat.,  q.  s.  ad  f  ^i.  S. — Dessertspoonful  every  two 
hours  for  a  child  three  years  old. 
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ic  coses  of  hi/ptrtrnpky  nf  the  heart,  wheu  the  valvea  are  perfect,  or 
■rfacD,  the  valves  being  diseased,  ihe  liyjierlrophi/  U  greater  than  is  uecessary, 
is  nf  aso  to  coutrul  cardino  excitement.  Wlien,  hovrever,  there  is 
a  of  the  heart  or  any  degetierutiuQ  of  the  hearl^iuusele,  it  is  au 
■  Btwolia^ly  dotigerons  remedy,  and  ib  ulai  at  dl  times  to  be  avoided  if  the 
ftljperlru|i|iy  \te  Dot  excessive. 

A  SKoud  indicntion,  vhich  aconite  might  be  used  to  fulfil,  i§  to  allni/ 
Bllpiuiii.  As,  howerer,  its  inflnenee  upon  the  motor  ceiitreii  und  nerves  is 
Bnucb  \va»  than  upon  the  sensitive  ceiitn.'S  und  nerves  and  upon  the  heart, 
I'dH!  indication  is  better  met  hj  other  remedies. 

A  Utird  iudicaiton,  whieh  it  would  seem  from  ile  known  physiological 
I  Wwn  tbat  aeoiiile  ahoald  meet,  is  to  rdiert  over'Cxcitiition  of  thr  geiim'tive 
"nrt.  Clinieid  esperienee  has  euiifirmed  this.  As  long  ago  as  183-1,  Dr. 
Tiinibull  (  Oh  the  }'rfparafioiu  and  Merltcal  Emplot/meiU  of  Acmiitina  liy 
iht  Emlertma  Mtlhml,  London,  1834,— 0«  the  Medhil  i'ropertir-j,  of  the 
X'lluTiil  Order  lianuncalacoK,  London,  1835)  called  attentioD  to  the  use  of 
ilie  alkuluid  Id  neurulffia;  and  his  estimate  of  its  value  has  been  confirmed 
VDr.  A.  Fleming  (An  Inquirif  min  the  Phi/ttological  and  MfiUdual  i*roper- 
liti  of  the  Aconiluiit  N'tjxlliit,  Edinburgh,  1845)  and  by  other  obaei-vers. 

In  lases  of  rhfumiitie  neurolffi/i  dependent  upon  an  acute  exposure  to  eold 
lad  Ulended  with  more  or  loss  febrile  disturbance,  in  combinalion  with  other 
luitable  reraediea  ai.'onite  is  often  of  great  service.  In  chi-onie  neuralgia, 
aesoeiatiud  as  it  always  is  with  a  lowered  systemic  tooe,  the  remedy  is  less 
efficient ;  yet  in  some  cases  it  seems  lo  give  relief.  Owing  to  its  very  marked 
Ioc«I  benumbing  infiueuce.,  applied  to  the  painful  part  it  is  sometimes  very 
usrful.  In  uiy  own  experience,  this  local  use  of  it  has,  however,  very  seldom 
boen  effi^etive  when,  aa  in  migraine,  the  pain  is  of  centric  rather  than  of 
i:pBTiphend  origin. 

I  Given  in  i'ull  doses  in  the  reflex  vomiting  of  prrgnanct/,  aconite  is  oflen 
intugts>u3.  aetiog  probably  by  benumbing  the  sensory,  reflex  centres,  or 
pibljr  the  afferent  peripheral  nerves.  I  have  noticed  that  relief  lasts  only 
long  as  deaded  coostitutional  effects  from  the  drug  are  apparent. 
|Toxicx>LoaY. — Aconite  is  an  exceedingly  powerful  poison,  one-twelfth  of 
nin  of  the  crystallized  alkaloid  being,  accordiag  to  Duquesuel,  sufficient 
Efkill  a  rabbit  in  a  short  time. 

I  The  peculiar  tinglmg  la  the  only  diagnostic  symptom,  but  it  is  very  char- 
The  firet  indication  for  treatment  Is  to  evacuate  the  stomach  aud 
wash  it  well  out  with  the  stomach-pump,  Alcoholic  stimulants  should  he 
fVeolv  administered,  hot  and  uoneentmtcd,  and  the  injection  of  ammonia  into 
the  veins  oiny  be  practiced.  Qrent  care  should  be  used  to  keep  the  patient 
absolutely  ((iiiet,  ujion  the  hnck,  with  the  feet  u  Uttle  higher  than  the  head. 
lUxxntly  attention  lias  been  drawn  to  the  employment  of  digitdis  in 
•conite-iKjisotiing.  It  was  disi'overed  by  Dr.  J,  Milner  Fothergill  {DlyitulU, 
~  wdon,  1871,  p.  G)  that  when  digitalis  is  administered  to  fiMgs  under  the 
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influence  of  aconite,  the  heart  is  visibly  relieved  from  the  depression  prodaoed 
by  the  first  poison.  Even  when  all  cardiac  action  had  apparently  oetsed, 
digitalis  had  power  to  recall  the  systolic  movements,  until  finally  a  retnn 
to  the  normal  state  was  brought  about.  In  a  case  reported  in  the  BritiA 
Medical  Journal  of  December  11, 1872,  recovery  occurred  after  the  ingesdon 
of  an  ounce  of  Fleming*s  tincture  of  the  root.  The  patient,  when  first  seen, 
was  apparently  dying.  Twenty  minims  of  the  tincture  of  digitalis  vera 
hypodcrmically  injected,  and  after  twenty  minutes,  the  man  having  revived 
sufficiently  to  swallow,  a  fluidrachm  of  the  tincture  with  anunonia  and  brandy 
was  given  him,  and  was  repeated  twice  within  the  hour.  The  evidence, 
though  as  yet  scanty,  seems  to  me  strongly  in  favor  of  the  use  of  digitalis  in 
aconite-poisoning. 

Administration. — Aconite  is  never  used  in  substance.  The  dose  of  the 
tincture  of  aconite  root  {Tinctura  Aconiti  Radicisj  U.S., — S^i  to  Oj)  is  one 
to  five  drops,  repeated  every  one  to  three  hours  pro  re  nata,  its  efiects  being 
always  watched.     Fleming's  tincture  is  a  stronger  preparation  (Jxss  to  Oj). 

The  tincture  of  aconite  is  very  frequently  added  to  stimulating  and  anodpe 
liniments. 

The  dose  of  the  extract  (Extractum  Aconitx^  U.S.)  is  one-quarter  to 
three-quarters  of  a  grain. 

The  alkaloid  {Aconitia,  U.  S.)  is  officinal,  but,  on  account  of  its  intense 
activity,  should  not  be  <pvcn  internally ;  and  even  its  external  use  requires 
care.  The  ointment  may  be  made  of  the  strength  of  from  two  to  ten  grains 
to  the  drachm. 

AOIDUM  HYDROOYANIOUM-HYDROOTAKIO  AOID. 

Pure  hydrocyanic  acid  is  a  colorless,  transparent,  volatile,  inflammable 
liquid,  giving  rise  to  giddiness  and  headache  when  smelled,  and  having,  it  is 
said,  a  burning  bitter  taste.  So  poisonous  is  it  that  when  inhaled  it  causes 
death,  and  it  must  be  handled  with  the  greatest  caution:  smelling  and  tasting 
of  it  are  excessively  dangerous  proceedings.  It  \a  indeed  an  imperative  rule 
that  no  one  should  experiment  with  anhydrous  prussic  acid  alone,  or  under 
any  circumstances  in  summer,  or  in  a  warm  room,  or  in  an  apartment  whose 
open  windows  and  doors  do  not  admit  of  a  free  draft  of  air.  The  chemist 
Schcele,  the  discoverer  of  prussic  acid,  is  believed  to  have  been  killed  by  the 
inhalation  of  the  fumes  of  this  material,  whose  poisonous  properties  were 
first  pointed  out  by  the  Berlin  apothecary  Schrader  in  1803.  The  anhydrous 
acid  is  soluble  in  water  and  alcohol,  but  is  never  kept  in  the  shops,  and  is 
not  officinal. 

Hydrocyanic  acid  of  common  medical  parlance  is  the  officinal  Dilute  Hydro- 
cyanic  Acid  (AciDUM  IlyDROCYANicuM  DiLUTUM,U.S.),a  colorless,  wateiy 
solution,  containing  two  per  cent,  of  the  anhydrous  acid.  Its  odor  and  taste 
are  the  f:iiniliar  ones  of  pcach-korncls  and  bitter  almonds ;  its  reaction  is 
faintly  acid.     According  to  the  directions  of  the  U.  S.  Pharmacopoeia,  it  is 
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id  by  distilling  a  mixture  of  ferrocyanide  of  potassium,  sulphuric  acid, 
iter,  or  by  precipitating  cyanide  of  silver  from  its  watery  solution  with 
10  acid.  With  solution  of  nitrate  of  silver  added  in  slight  excess,  one 
id  grains  of  it  produce  a  white  precipitate,  which,  when  washed  with 
mtil  the  washings  are  tasteless,  and  dried  at  a  temperature  not  exceed- 
2^,  weighs  ten  grains,  and  is  wholly  soluble  in  boiling  nitric  acid. 

precipitate  in  this  case  is  the  cyanide  of  silver,  and  the  amount 
d  shows  that  the  liquid  contains  the  officinal  percentage  of  anhydrous 
i  add. 

hydrocyanic  acid  has  a  great  tendency  to  undergo  spontaneous  de- 
dtion,  especially  under  the  influence  of  light,  it  should  be  kept  in 
opped,  dark-colored  bottles. 

rsiOLOGiCAL  Action. — In  warm-blooded  animals,  poisoning  by  hydro- 
acid  divides  itself  naturally  into  the  acute  and  the  subacute ;  death  oc- 
;  in  the  first  in  at  furthest  ten  minutes,  in  the  second  not  at  all,  or  else 
iter  the  lapse  of  a  longer  time  than  that  noted.  Afler  a  full  dose  of  the 
anhydrous  acid,  the  animal  ga^ps  once  or  twice,  and  then  instantly  falls 
tanic  or  clonic  convulsion,  or  else  drops  motionless  and  powerless  upon 
3.  In  either  case,  at  once  the  signs  of  asphyxia  manifest  themselves, 
ow  more  and  more  intense,  until  they  end  in  total  arrest  of  respiration. 
jart  beats  irregularly,  often  at  first  slowly  and  strongly,  with  intervals, 
pension  of  movement,  but  always  becoming  weaker  and  more  rapid  in 
on,  until,  aft^r  the  breathing  has  ceased,  its  efibrts  gradually  die  away, 
dose  has  been  enormous,  the  heart  and  lungs  may  stop  acting  at  once ; 
ise  the  cardiac  pulsations  may  continue  some  minutes  aft^r  the  arrest 
)iration.  Ordinarily,  three  distinct  stages  are  apparent :  a  first,  very 
one,  of  difficult  respiration,  slow  cardiac  action,  and  disturbed  cere- 
I ;  a  second,  convulsive  stage,  with  dilated  pupils,  violent  convulsions, 
jciousness,  loud  cries,  vomiting,  often  spasmodic  urination  and  defecation, 
ns,  etc. ;  a  third  period,  of  asphyxia,  collapse,  and  paralysis,  sometimes 
ipted  by  partial  or  even  general  spasms. 

!  slow  form  of  the  poisoning  follows  the  exhibition  of  the  poison  in  an 
it  just  sufficient  to  kill.  After  the  ingestion  of  such  a  dose,  no  phe- 
la  are  offered  for  some  seconds ;  then  the  breathing  becomes  labored, 
ic  pulse  slow  and  full.  The  animal  perhaps  cries  out,  and  muscular 
lings  invade  the  whole  body,  to  give  place,  in  a  very  short  time,  to 
and  tonic  convulsions,  which  continue  at  intervals  until  the  third  stage, 
f  collapse,  is  developed.  The  convulsions  are  less  violent  and  less  fre- 
than  those  of  the  acute  poisoning ;  all  the  symptoms  noted  as  occurring 
5  the  second  stage  of  rapid  cases  are  present  in  the  corresponding  period 
subacute  poisoning,  although  less  violent  and  less  intense  in  their  mani- 
ons.  When  the  third  stage  is  developed,  the  anaesthesia  is  marked, 
ng  first  the  hind  legs,  but  finally  spreading  to  all  parts  of  the  body,  and 
«ing  complete  in  the  widely-dilated  pupil.     Death  finally  results  from 
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failure  of  respiration.  Recovery  may  occur  even  after  the  conjunctiTa  has 
lost  its  sensibility ;  the  return  to  life  by  a  subsidence  of  the  symptoma  is 
usually  rapid,  so  that  generally  in  from  one-half  to  three-quarters  of  an  hoar 
the  animal  will  be  eating  as  though  nothing  had  happened.  CouIIod,  how- 
ever, noted  persistence  of  paralysis,  in  some  cases,  for  days. 

In  man,  prussic  acid  produces  results  closely  parallel  with  those  which  it 
causes  in  the  lower  animals.    The  symptoms  come  on  suddenly.    In  a  moment 
or  two  the  individual  falls  to  the  ground  insensible  and  convulsed,  the  respi- 
rations arrested  or  occurring  at  long  intervals,  the  eyes  salient,  the  pupil 
dilated,  the  mouth  covered  with  bloody  froth.     If  the  dose  be  sufficiently 
large,  death  may  occur  in  three  or  four  minutes ;  if  less  have  been  taken, 
deep  insensibility,  tetanic  or  clonic  convulsions,  dilated  pupils,  a  bloated 
countenance,  cyanosed  surface,  set  jaws,  and  irregular  respiration,  constitute 
the  chief  symptoms.    The  breathing  is  mostly  convulsive,  with  deep,  forcible 
expirations,  but  in  some  cases  it  has  been  stertorous.     Death  results  from 
tisphyxia.     After  small  toxic  but  not  lethal  doses  of  prussic  acid,  giddiness, 
lightness  of  the  head,  nausea,  a  quick  pulse,  and  muscular  weakness,  are  the 
chief  symptoms. 

Action  on  Blood. — As  early  as  1814,  Dr.  F.  B.  Vietz  {Medtcin.  Jahrb, 
d.  k.  k.  Oesterreich.  Staates,  Bd.  ii.,  1814)  called  attention  to  the  change 
of  color  that  occurs  in  the  venous  blood  of  animals  poisoned  with  prussic 
acid ;  and  his  observations  have  been  confirmed  by  E.  L.  Schubarth  (^ffornt 
Archw/.  Med.  Erfahrung^  Berlin,  1824),  by  J.  F.  Sobemheim  (^Handb\ich 
der  Pralct.  Toxicologit^  Berlin,  1838),  and  by  Dr.  Coze  (^Gazette  Midknlt 
de  Paris,  1849).  In  his  Lecons  sur  les  Substances  toxiques,  p.  193  (Paris, 
1857 ),  Claude  Bernard  reaffirms  the  occurrence  of  these  changes,  and  further 
states  that  if  the  animal  die  suddenly  the  blood  in  the  veins  and  right  heart 
is  found  of  a  bright  arterial  hue  at  the  post-mortem.  Notwithstanding  all 
this  testimony,  J.  R.  BLschoff  (  Ueber  Vergiftungen  nehst  einigen  Versitchen 
an  Thicrcn,  icclche  mil  Blavsliurc^  CganA'<ilium  nnd  Arsenik  angesteUt 
tcntrdcuy  Wien,  1844)  and  numerous  other  observers  have  found  that  after 
death  from  prussic  acid,  either  in  man  or  other  mammals,  nothing  but  dark 
venous  blood  exists  in  the  body.  Of  the  correctness  of  this  observation 
there  can  be  no  doubt. 

Prof.  W.  Prcyer  (Die  Blauslixire.^  Bonn,  1870)  has  afforded  by  his  ex- 
periments an  explanation  of  these  apparently  contradictory  facts.  He  found 
that  directly  after  the  exhibition  of  prussic  acid  to  a  mammal  the  blood 
becomes,  even  in  the  veins  and  in  the  right  heart,  of  a  bright  arterial  hue, 
but  that  after  a  time  this  color  darkens  into  the  blue  of  venous  blood,  and 
finally,  even  in  the  arteries  and  in  the  left  ventricle,  only  blood  of  such  char- 
acter is  to  be  found.  Dr.  Carl  Gaethgens  ( Hoppe-Seyler*s  Medicinisch- 
chemische  Untersvchnngen^  Berlin,  18G6,  p.  324)  has,  in  a  number  of  experi- 
ments, confirmed  this,  so  it  must  be  accepted  as  a  fact.  When  an  animal 
dies  suddenly  from  cardiac  paralysis,  during  the  first  stage  of  poisoning,  tliis 
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exceasive  arterialization  may  be  found  afler  death,  as  mentioned  by  Claude 
Bernard ;  and,  as  Preyer  firet  noticed,  in  cold-blooded  animals  the  bright 
color  persists  for  many  hours.     By  spectroscopic  examination  Prof  Preyer 
(foe.  cit.y  p.  95)  found  that  the  dark  blood  of  prussic  acid  poisoning  is  abso- 
lutely or  almost  free  from  oxygen,  showing  only  the  absorption  bands  of 
deoxidized  hsBmoglobin,  whilst  Gaethgens  (he.  cit.,  p.  328)  has  discovered 
that   the  red  vepous  blood  of  the  first  stage  of  the  poisoning  shows  very 
clearly  the  absorption  bands  of  oxyhaemoglobin.     The  first  question  which 
arises  at  this  juncture  is  as  to  the  causes  of  these  changes  of  the  blood,  its 
primary  excessive  arterialization,  its  secondary  excessive  carbonization.  Prof. 
Hoppe-Seyler  affirms  (Medtcinisch-chemische  Untersuchungen^  p.  140,  Berlin, 
1867)  that  the  appearance  of  red  blood  in  the  veins  is  because  the  red 
bloocl-corpuscles  have  been  so  acted  upon  by  the  poison  as  to  have  lost  their 
ability  of  yielding  up  their  oxygen  in  the  capillaries.     Dr.  Carl  Griiethgens 
(Tl^id.j  p.  325)  has  by  an  elaborate  series  of  experiments  shown  that  in  the 
first,  stage  of  prussic  acid  poisoning  much  less  than  the  normal  amount  both 
of    carbonic  acid  and  of  exhaled  oxygen  is  eliminated.     The  lessened  ex- 
beklation  of  oxygen  probably  depends  simply  upon  a  lessened  inhalation  of 
oxygen,  owing  to  the  disordered  respiration.     That  the  lessened  excretion 
oF  oarbonic  acid  is  not  due  to  the  same  cause,  however,  is  shown  by  the  fact, 
determined  by  Guethgens  (Joe.  cit.,  p.  347),  that  the  percentage  of  the  acid 
in  the  eo^pired  air  is  less  than  normal,  whilst  that  of  oxygen  is  greater  than 
normal.     It  is  evident  that  if  the  lessened  excretion  of  carbonic  acid  were 
prxxluced  by  the  entrance  into  the  lungs  of  an  amount  of  air  insufficient  for 
the  Wants  of  the  system,  the  expired  air  would  contain  more  than  its  normal 
proportion  of  carbonic  acid  and  less  than  its  normal  amount  of  oxygen. 
^he  observed  phenomena  seem  to  me  to  prove  that  during  the  first  stage  of 
prussic  acid  poisoning  oxidation  is  arrested.    They  do  not  demonstrate,  how- 
^^GJ",  that  the  arrest  is  due  to  a  direct  action  of  the  poison  upon  the  blood- 
^^T>nscles.    The  probabilities  of  such  occurrence  are  rendered  very  slight  by 
the   investigations  of  Gaethgens  himself,  for  he  found  that  when  the  experi- 
^^^t«  were  prolonged  from  seventeen  to  forty-four  minutes,  much  more  than 
^*^^  normal  amount  of  carbonic  acid  was  exhaled,  a  fact  in  accord  with  the 
^^^^ssive  carbonization  of  the  blood  known  to  take  place  in  protracted  hydro- 
^^nic  acid  poisoning.     As  it  seems  incredible  that  a  substance  should  one 
^^twite  paralyze  the  ozonizing  power  of  the  blood-corpuscles  and  the  next 
^^nute  increase  it,  it  is  very  improbable  that  the  super-arterial ization  of  the 
"*ood  in  the  first  stage  of  phissic  acid  poisoning  is  due  to  a  direct  action  of 
^he  poison  upon  the  red  disk. 

Preyer  has  proven  (loc.  ctt.,  p.  85)  that  when  to  blood  at  the  temperature 
of  the  body  hydrocyanic  acid  is  added,  the  spectrum  after  a  time  is  altered 
and  new  absorption  bands  appear.  These  bands  are  due  to  the  formation  of 
a  new  compound  by  the  union  of  the  haemoglobin  and  the  hydrocyanic  acid. 
This  substance,  cyanohatmoglobin^  was  first  discovered  by  Hoppe-Seyler  (  FtV- 
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chow's  Archiv,  Bd.  xxxviii.  p.  475),  and  has  no  ozonizing  power  wliateyer; 
to  its  formation,  no  doubt,  is  owing  the  loss  of  ozonizing  power  bj  blood  to 
which  hydrocyanic  acid  is  added  outside  of  the  body,  a  phenomenon  pointed 
out  by  Schbnbein*  (Schmidt's  Jahrhiicher,  Bd.  cxl.,  1868,  p.  161),  and 
indicated  even  earlier  by  the  researches  of  Prof  Harley  {London  PhiloK^ 
ical  Transactions,  1865,  p.  706).  The  latter  observer  found  that  the  blood 
taken  out  of  the  veins  of  a  subject  forty-eight  hours  after  death  from  pru«c 
acid  poisoning,  and  thoroughly  arterialized  by  shaking  with  air,  and  then 
allowed  to  stand,  yielded  gas  containing  19.56  parts  of  oxygen,  80.44  parts 
of  nitrogen,  and  0.00  parts  of  carbonic  acid.f 

These  facts  at  first  sight  seem  to  prove  the  theory  of  Hoppe-Seyler,  to 
which  indeed  they  no  doubt  gave  origin.    Preyer  has  shown  (foe.  c£f.,  p.  95), 
however,  that  the  dark  blood  of  prussic  acid  poisoning  has  not  lost  its  power 
of  oxidization,  for  on  being  shaken  with  the  air  it  assumes  the  red  arterial 
hue ;  and  Drs.  Lecorch6  and  Meuriot  (Archives  GSnSrales,  t.  xi.,  6e  s^rie, 
p.  539)  have  determined  that  artificial  respiration  will  produce  the  same 
result  in  the  poisoned  animal.     Moreover,  the  spectroscope  shows  plainly 
that  the  haemoglobin  exists  in  the  blood  either  in  its  pure  state  (Preyer,  foe 
cit,  p.  95),  or  else  as  oxyhsemoglobin  (W.  Laschkewitsch,  Reicherfs  Archiv^ 
p.  652,  1868),  and  that  no  cyanohaamoglobin  is  present.     The  reaction  be- 
tween hydrocyanic  acid  and  hssmoglobin  is  one  requiring  some  time,  and 
evidently  docs  not  occur  in  poisoning.     On  the  whole,  therefore,  J  think 
that  the  chemical  evidence  not  only  aff'ords  no  proof,  but  does  not  even  indi- 
cate the  truth,  of  the  theory  that  prussic  acid  acts  in  the  body  directly  upon 
the  red  blood-corpuscles. 

Preyer  (foe.  c/V.,  zweiter  Theil,  p.  88)  has  shown  that  the  excessive  oxy- 
genation and  the  subsequent  excessive  carbonization  of  the  blood  are  not 
peculiar  to  hydrocyanic  acid  poisoning,  but  are  equally  present  after  the 
exhibition  of  sulphuretted  hydrogen,  and  even  after  mechanical  closure  of 
the  mouth  and  nose.  It  is  possible  that  an  increased  arterial  pressure,  an 
increased  rapidity  of  circulation,  may  cause  the  blood  to  pass  too  quickly 

*  In  the  Barao  memoir  Schonbcin  calls  attGntion  to  the  fact  that  prussic  acid  destroja 
also  the  ozonizing  power  of  living  vegetables,  such  as  roots,  fungi,  etc. 

t  According  to  Dr.  E.  Ray  Lankester  {P/iUger't  ArchiVf  1869,  p.  492),  when  blood  il 
shaken  with  cyanogen  gas,  and  allowed  to  stand  for  two  or  three  hours,  the  speotmm- 
changes  are  exactly  the  same  as  after  similar  treatment  of  blood  with  CO.  The  com- 
pound of  cyanogen  and  ha^matin  (Cy,Ilb)  offers  not  only  the  identical  spectrum  of 
CO,Hh,  but,  like  the  latter,  is  unaffected  by  reducing  agents.  After  the  blood  stands 
awhile,  according  to  Dr.  E.  Ray  Lankester,  the  spectrum  of  hydrocyanic  acid  (H,CN) 
becomes  vii<ibIo  in  it,  and  the  Cy,IIb  undergoes  conversion  into  the  cyanohsemoglobin 
(Cy,Hb)  of  Hoppe-Seyler. 

Any  one  desirous  of  investigating  this  subject  more  deeply  than  can  be  done  in  a  work 
like  the  present  should  consult  especially  the  papers  by  Hoppe-Seyler,  Virchow't  ArehiVf 
Bd.  xxxviii.,  and  scattered  through  the  Medicini'ach'chemi§ch€  Unierntchungen;  by  Harley, 
London  Philosophual  Tran§actton§,  1865,  p.  706;  and  by  Preyer,  PjiUg§r*$  Architf,  1868, 
p.  395. 
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Ecspilliiries  to  allow  lime  for  the  usual  chanftca ;  but  this  has  rot 
,  Mid  at  present  it  must  be  acknowledged  that  we  arc  iguonuit  aa 
nunedinte  muse  of  the  blood-changes  in  these  cases. 
possible,  although  scarcely  probable,  that  the  cliiiiigcs  in  the  color  of 
id  are  due  to  alle'ralion  in  the  fbnu  of  the  corpuscles.  According  to 
Jtiliiti  {^Pjfuger*  Arckiv/iir  d.  ffaamnile  I'hi/n'o/offte,  Bd.  iii.,  1870, 
outride  of  the  body  prussic  acid  produces  in  the  blood-corpuselcs 
fnig,  first,  a  shortening  of  the  long  and  a  lengthening  of  the  ohort 
r,  and  consequently  a  rounded  form,  then  granulations,  and,  fiiiulty,  a 
I  and  setting  free  of  the  nucleus.  In  frogs  poisoned  with  prussic  acid 
led  form  of  the  corpuscles  was  commonly  exhibited,  and  sometimes 
tions  were  present.  M.  Getnits  also  found  that  the  red  disks  of 
linn  blood,  exposed  M  the  vapor  of  hydrocyanic  acid  in  the  moist 
r  of  Strieker,  become  first  somewhat  asymmetricd,  then  mulbcrry- 
und  finally  undergo  molecular  destruction.  In  poisoning  of  mammals, 
■^  to  the  same  investigator,  the  granular  hlond-corpusclcs  arc  commonly 
ii.  Preycr  (toe.  ct(.,  iweiter  Theil,  p.  91)  oonfinna  the  observation  of 
so  far  u  the  action  of  the  poison  upon  drawn  blood  is  omcenicd,  but 
^  and  HUncfeld  t Dtr  ChemUmnt  in  der  thirruehen  Orgntiimtinn, 
.  1S40)  aiscrt  that  imniedinlely  after  death  from  prussiu  acid  the 
leB  oRer  their  nsnsl  characters. 

lever  may  be  the  cause  uf  the  chunges  in  the  blood,  the  experitfienta 
isson  {Reiehitrt't  Arckiv,  1870,  p.  352)  would  appear  to  prove  that 
on  of  the  poison  on  the  nervous  system  is  a  direct  one,  and  not  due 
'  clinngcs  in  the  vital  fluid,  for  the  observer  mentioned  found  that 
acid  acted  upon   the  bloodless  "  salt   frog"  as  Upon   the  normal 

in  tin  the  Heart. — The  action  of  hydrocyanic  acid  upon  the  heart 
ii.'coi'ding  to  the  dose.  In  sufficient  amount  and  concentration,  it 
■3  ioslantaneoiis  diastolic  arrest,  which  u  either  permanent  or  re-occurs 
IL'w  slow  fei-ble  InnUs  (Preycr,  Inc.  nV.,  p.  52,  and  Dre.  I.ecorch(S  and 
.  Archit^;  GfiUrula;  t.  xi.,  Ce  s6ne,  p.  543).  As  early  as  1826, 
found  that  prussio  acid  placed  directly  upon  the  heart  of  the  (tog 
1  arrrti  of  its  beat  and  loss  of  Its  muHcnlur  irritability.  Preyer  has 
"I  this,  and  it  would  seem  tu  be  proven  thut  the  cardiac  arrest  sp<iken 
'  is  due  to  a  direct  aution  upon  the  heart-mUBcle  or  its  conlnined 
\'-i  thut  after  cardiac  death  from  prussic  acid  the  heart  responds  to 

"irdiiio  results  of  the  esbibition  of  small  non-toxic  dnscs  are,  uccorJing 
■r.  Kimply  slowing  of  the  heart's  action. 

^r  and  Laschkcwitsch  agree  as  to  the  action  of  large,  but  not  enormous, 
At  first  there  is  a  sudden  prolonged  diastolic  arreat  of  the  heart, 
by  an  augmcniutiun  in  ibe  rapidity  of  the  cardiac  action,  and  after 
uitriutiou  of  the  rate, — to  the  normal  number  in  coses  of  recovery. 
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to  cardiac  stand-still  in  cases  of  death.  As  both  Laschkewitsch  {Reichaii 
Archivfur  Anatnmie,  1868,  p.  653)  and  Preyer*  have  found  that  after  8e& 
tion  of  the  vagi  this  primary  diastolic  arrest  of  the  heart  does  not  occur,  it 
seems  an  inevitable  conclusion  that  prussic  acid  first  stimulateB  the  cardiae 
inhibitory  apparatus. 

Boehm  and  Knie,  however  {Archiv  fUr  Exper.  Path,  und  Therap.,  Bd. 
ii.  p.  137),  obtained  experimental  results  different  from  those  of  Prejer, 
which  seem  hardly  explainable  by  the  fact  that  they  used  cats,  whilst  Preyer 
employed  rabbits.     In  their  experiments  primary  diastolic  arrest  of  the  heut 
never  occurred,  and  the  phenomena  were  siniilar  whether  the  pneumogastncs 
were  entire  or  divided.     In  animals  quieted  by  curari,  the  first  effect  of  an 
injection  of  prussic  acid  was  a  sudden  rise  of  arterial  pressure,  followed  bj  a 
fall  to  about  half  the  normal  amount  and  a  slow  return  to  normal.    If  lai^ 
amounts  were  given,  the  lowered  pressure  remained  at  a  level  for  a  long  time; 
but  if  artificial  respiration  was  maintained,  very  large  amounts  of  the  poison 
were  well  supported.     The  pulse  was  always  lowered  in  frequency.     The 
question  is  further  complicated  by  the  experiments  of  Wahl  (2>e  TT  et  Effeetu 
Acido  HydrocyaRoXo  ad  Curationem  AttrthitendiSy  Bonn,  1865),  who  found 
that  the  blood-prcssurc  rises  under  the  influence  of  the  add.     In  order  to 
reconcile  these  varying  results  and  to  settle  the  action  of  prussic  acid  on  the 
circulation,  further  investigation  is  absolutely  required. 

Action  OH  Besjnration. — According  to  Preyer  (Joe.  cii,,  pp.  17,  18,  19), 
during  all  three  stages  of  hydrocyanic  acid  poisoning  the  respirations  are 
lessened  in  frequency,  and  during  the  latter  moments  of  life  the  efforts  at 
breathing  are  very  distant,  and  finally  cease  before  the  arrest  of  cardiac 
movements.  The  observer  just  mentioned  found  that,  after  division  of  the 
vagi,  normally  lethal  doses  did  not  kill,  and  that  when  death  was  brought 
about  by  the  exhibition  of  larger  doses  it  was  by  cardiac  arrest.  From  this  he 
deduces  the  conclusion  that  the  prime  respiratory  action  of  the  poison  is  upon 
the  peripheral  ends  of  the  vagi.  Dr.  Preyer's  experiments  have  been  par- 
tially conGnued  by  Drs.  Lecorch^  and  Meuriot  {loc.  cit,,  p.  538)  ;  but  Boehm 
and  Knie  {Archiv  fur  Exper.  Path,  mid  Therap,,  Bd.  ii.  p.  135)  have  in  a 
series  of  experiments  found  that  section  of  the  vagus  has  no  influence  upon 
the  respiratory  action  of  the  poison.  Even  if  future  investigations  should 
prove  the  correctness  of  Preyer's  experiments,  his  conclusion  cannot  be  con- 
sidered established,  because  we  know  so  imperfectly  the  normal  relations  of 
the  pncumogastrics  to  respiration.  Moreover,  Prof.  Joseph  Jones  (^New  York 
MedicnJ  Rea/rd^  vol.  ii.  p.  459)  found  that  whilst  to  kill  an  alligator  by  the 
administration  of  prussic  acid  required  a  considerable  length  of  time,  its 
upplication  to  the  medulla  produced  within  one  minute  a  most  powerful 
expiration,  ending  in  permanent  contraction  of  the  muscles  of  respiration 
and  collapse  of  the  lung.     On  the  whole,  the  probabilities  seem  to  me  to  be 

*  Preyer  {loc.  cfV..p.  93)  has  also  noted  the  same  absence  in  ourariied  animals  poisonc«J 
by  hydrocyanic  acid. 
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La  favor  of  the  view  which  attribute  the  respiraUiry  phenomena  of  [imB§iu 
scid  poieoning  to  nn  influence  exerted  directly  upon  the  rcflpiratory  ceatrea 
ia  the  medulla  oblongata. 

Aelion  on   Mugclei  and  AWtwh  and  Ncrve-ceutret. — Dr.  Kblliker  (  Vir- 

chote'*  Arehiv,  Bd.  z.  p.  272)  haa  found  that  in  frogs  dead  of  proBsic  acid 

poisoning  both  the  Tien'o-tmnke  and  the  niuacles  aro  unescitable,  or  that  the 

muBolcs  respond  very  feeblj  to  direct  atiiuulation.     Ttiia  is  in  accord  with  the 

experimMits  of  Sliuiniua  {Arc/iio  /iir  Anatomic,  1858,  p.  95),  who  found 

thai  when  strychnia  and  pruHsic  acid  were  given  together,  the  convulsions 

Domudly  produced  by  the  former  poison  were  altogether  absent,  or  present 

only  io  a  alight  degree.     In  order  lo  dctcmiine  whether  the  nerves  &re  or 

are  not  primarily  affected,  KoUilcer  experimented  by  tying  the  vessels  of  the 

tlitgh,  then  dividing  just  below  this  point  all  the  tissues  except  the  nerve, 

and  administering  prussic  acid  by  the  mouth.     In  a  number  of  such  experi- 

njcnts  he  found  that  always  the  nerve  uid  muscles  below  the  point  of  section 

r^toiaed  their  irritability,  but  that  when  the  galvanic  nr  other  stimuli  were 

ajipUod  to  the  nerve  higher  up,  they  fuled  to  elicit  any  response  from  the 

ti.Qpoisoned  tributary  nmscles, — positive  proof  that  the  nerve-trunks  ore 

tMtmlyied  by  a  direct  action  of  the  drug.     This  is  seemingly  opposed  to  the 

^stperimenta  of  Stannius  (Joe.  ei/.),  who  concluded  that  prussic  acid  applied 

l«M»Uy  to  the  nerves  has  no  effect  upon  them.     Stannius,  however,  compared 

C-}|«  reeolta  of  soaking  a  nerve  in  water  and  in  a  weak  solution  (three  to  four 

X^>er  cent.)  of  prussic  acid,  and  water  thus  employed  is  toxic  to  the  nerve- 

V^funka.     Kuttiker  used,  in  repeating  the  experiments  of  Stannius,  neutral 

^Mjhitions  of  phosphate  of  sodium,  one  containing,  the  other  free  from,  hydro- 

«::yaiiic  acid,  uud  found  ihat  the  nerves  in  the  poisoned  liquid  died  much  sooner 

«han  did  those  in  the  non-]Hiisoned  solution. 

^t^  Th«  experiuienla  of  Kollikcr  are  in  agreement  with  those  o 

^^Blt  the  muscle  dies  very  much  more  (juickly  in  the  solution  of  tl 

^^Qbm  the  nerve,  losing  its  excitability  in  from  seven  to  eight  i 

rapid  destruction  of  ninscular  irritability  by  the  local  appltci 

atid  was,  I  believe,  first  noted  by  Coullon  in  1819.     Yet  it  is  moat  probable 

that  when  given  internally  prussic  acid  acts  almost  as  rapidly  upon  the  ncrve- 

tmiiks  as  upon  the  muscles,  since  Kiilliker  noted  that  in  some  cases  ^Ivani- 

Bilion  of  the  nerve  was  incapable  of  causing  contractions  in  the  tributary 

muscliM,  although  the  latter  responded  feebly  to  direct  stimulation.     This 

fact  has  been  experimentally  corroborated  hy  Pnnke  (Ben'chU  iiber  die  Ver- 

hamUinigen  d.  k.  laehs.  GeselUchn/t  d.  Wiaien»cliq/ien  su  Ijeipxiff,  Bd.  xi., 

1859,  p.  281. 

_       Upon  the  peripheral  sensitive  ner\'es  pwasie  auid  probably,  if  in  sufficient 

^■wueatration,  actfi  as  a  paralyzant;  at  least  Kiilliker  {toe.  at,  p.  282)  found 

^Bpit  if  the  leg  of  a  stryuhnized  frog,  whose  heart  hod  been  cut  out  to  prevent 

^Bborptiou,  was  put  in  a  four  per  cent,  solution  of  pniasic  acid,  in  a  very  short 

^HpBH  irriuuioD  of  the  immersed  skiu  ceased  to  produce  convulsions. 


Stannins, 
acid  than 
This 

of  prussic 
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From  the  slowness  with  which,  in  Kblliker*s  experiments,  the  nerre-tronks 
were  affected  in  frogs  poisoned  hy  hjdrocjanio  acid,  it  seems  probable  that 
he  is  cc>rreet  in  his  conclusion  that  in  these  batrachians  the  poison  first  para- 
lyzes the  brain,  and  then  the  reflex  centres  of  the  spinal  cord,  and  aflenrards 
the  motor  nerves.  But  I  have  not  met  with  any  experimental  evidence  in 
regard  to  the  order  in  which  prussic  acid  affects  the  nervous  S3rstem.  Ac- 
cording to  Kiedrowski,*  as  quoted  by  Preyer,  in  frogs  it  first  paralyzes  the 
gray,  then  th^  white  substance  of  the  brain,  and  the  early  disappearance  of 
reflex  movements  is  not  due  to  spinal  palsy,  but  to  destruction  of  the  func- 
tional power  of  the  peripheral  aficrent  nerves.  Preyer  also  states  that  the 
conclusions  of  Kiedrowski  rested  upon  the  following  experimentally  proven 
fact,  which,  if  accurate,  seemingly  renders  them  logically  inevitable.  When 
a  frog  is  poisoned  with  prussic  acid,  and  afterwards  with  strychnia  in  properly- 
proportioned  doses,  there  is  a  stage  at  which  slight  irritation  of  the  afferent 
nerve-roots  causes  violent  general  tetanic  spasms,  although  the  most  intense 
peripheral  irritation  fails  to  elicit  response. 

It  is  a  question  of  interest  to  decide  as  to  the  cause  of  the  convulsions  in 
poisoning  by  hydrocyanic  acid.  I  have  found  that  they  do  not  occur  after 
section  of  the  cord  in  parts  below  the  point  of  section,  and  that  they  are 
therefore  cerebral  in  origin  :  for  reasons  detailed  elsewhere  (see  p.  143),  it  is 
very  probable  that  they  are  due  to  disturbed  cerebral  circulation,  and  this 
probability  is  confirmed  by  an  experiment  of  Laschkewitsch  (^Reicliert's 
Archiv  fxlr  Anafomie,  1868),  who  opened  the  thorax  of  a  rabbit  so  as  to 
expose  the  heart,  maintained  artificial  rcs])iration,  and  administered  prussic 
acid ;  directly  after  arrest  of  the  heart  had  commenced,  the  convulsion  came 
on.  The  earlier  observation  of  Coze  (^Compfes-RenduSj  t.  xxviii.,  1849,  p. 
780)  is  also  to  the  same  effect,  as  he  states  that  the  convubions  did  not 
occur  until  directly  after  the  arrest  of  the  circulation.  In  frogs  poisoned 
with  hydrocyanic  acid,  convulsions  do  not  take  place.  Preyer  states  that 
after  section  of  the  vagi  convulsions  do  not  generally  happen  in  mammals, 
but  if  artificial  respiration  be  performed  they  come  on  (^loc.  cit.^  p.  69). 

Therapeutics. — Our  knowledge  of  the  physiological  action  of  pnissic 
acid  does  not  lead  to  a  belief  in  its  wide  applicability  to  the  relief  of  disease, 
and  I  think  clinical  experience  has  demonstrated  that  it  is  of  little  value 
except  in  meeting  three  indications :  first,  to  allay  cough  ;  second,  to  relieve 
irritation  of  the  gastric  nerves  ;  third,  to  alloy  irritation  of  the  peripheral 
sensitive  nerves. 

There  appears  to  be  in  the  profession  a  very  wide-spread  belief  in  the 
power  of  this  remedy  to  allay  cough ;  at  least  it  is  very  largely  used  for  this 

*  I  have,  unfortunntcly,  been  unable  to  obtain  access  to  the  original  paper  of  £.  de 
Kiedrow^<ki.  Even  Preyer  appears  to  knaw  it  only  in  abstract.  According  to  him,  it  was 
published  in  1858,  at  Brcslau,  as  a  dissertation,  under  the  following  title:  De  quibuMiiam 
erperfmentifi  quihu§  qvantam  vim  habeat  acidum  hydrocyanimm  in  nervorwn  tyttema  cerehro- 
$pinaU  atque  in  musculo*  tygtematit  vertthralit  prohatur. 
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pmpose  in  oough-miztures,  either  itself  or  in  the  fonn  of  cyanide  of  potas- 
num.  I  haye  employed  it  in  a  great  number  of  cafiee  in  hospital  practice, 
and  apparently  with  good  effect,  although,  as  it  was  always  given  in  combina- 
tion with  such  remedies  as  morphia,  it  is  difficult  to  say  how  much  of  the 
result  was  due  to  it.  I  do  not  believe  it  can  compare  with  such  narcotics  as 
opium  or  hyoscyamus  in  its  ability  to  fulfil  the  present  indication. 

There  can  be,  on  the  other  hand,  no  doubt  as  to  the  value  of  prussic  acid 

in  certain  stomachic  affections,  especially  nervous  vomiting  and  gastralgia. 

When  the  pain  is  accompanied  by  decided  dyspeptic  sjmptoms,  the  remedy  will 

lometimes  succeed,  but  more  oHen  fails.     Even  in  the  most  favorable  cases  it 

does  not  always  afford  relief;  and  as  the  relief  when  it  docs  occur  is  immediate, 

or  at  least  is  very  soon  apparent,  it  is  useless  to  persist  long  in  the  exhibition 

of  the  remedy.     In  these  cases  its  action  is  probably  local,  as  it  certainly  is 

^rben  the  acid  is  employed  to  relieve  itching  in  prurigo  and  other  cutaneous 

For  this  purpose  it  is  used  as  a  wash  (f5ss  to  f5i  in  fji)  ;  but  great 

must  be  taken  to  avoid  constitutional  effects,  especially  when  there  is 

ALU  J  abrasion  of  the  skin.     Very  serious  results  are  said  to  have  been  caused 

1>y  its  absorption  when  carelessly  used  in  skin-diseases. 

Prussic  acid  has  been  commended  as  an  arterial  sedative ;  but  it  is  evident 
ttrhat  we  possess  numerous  more  efficient  and  far  safer  remedies  of  such 
csharacter. 

Toxicology. — The  sjmptoms  of  prussic  acid  poisoning  have  already  been 
lentioned :  those  of  most  value  from  a  diagnostic  point  of  view  are  the 
idden  occurrence  of  unconsciousness ;  the  violent  convulsions  ;  the  general 
paralysis ;  the  peculiar  character  of  the  breathing,  expiration  being  prolonged 
cmd  forced ;  and  the  rapid  results.     The  odor  of  prussic  acid  upon  the  breath 
Is  very  of^en,  but  by  no  means  always,  present.  When  distinct,  it  is,  of  course, 
of  very  great  diagnostic  value.     Leaving  out  of  sight  the  cyanides,  the  only 
'poison  with  which  prussic  acid  could  well  be  clinically  confounded  is  nitro- 
beDZole.     The  distinction  is  oflcn  very  difficult,  large  doses  of  the  latter  sub- 
stance killing  almost  as  quickly  as  prussic  acid,  and  inducing  analogous 
symptoms.     Caspar  advises  that  after  death  the  body  be  left  open,  exposed 
to  the  air,  as  the  odor  of  prussic  acid  disappears  rapidly,  whilst  that  of  the 
Ditix>-benzole  is  persistent.     The  diseases  with  which  the  poisoning  may  be 
oonfounded  most  readily  are  some  forms  of  apoplexiefoudroyante^  and  sudden 
Mure  of  the  heart's  action.     The  diagnosis  may,  during  life,  be  almost 
impossible.     It  has  been  asserted  that  stertorous  breathing  does  not  occur 
in  prussic  acid  poisoning ;  but  it  has  been  present  in  several  reported  cases. 
(See  Taylor's  I^nciples  and  Practice  of  Medical  Jurisprudence,  Philadel- 
phia, 1873,  p.  363.)     An  autopsy,  however,  ought  generally  to  enable  the 
physician  to  determine  whether  the  case  has  or  has  not  been  one  of  prussic 
acid  poisoning,  if  the  symptoms  during  life  are  known. 

The  period  at  which  death  may  occur  after  the  ingestion  of  the  poison  is 
Bet  down  by  Lonsdale  at  from  one  to  fifty-five  minutes ;  but  a  case  is  reported 
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in  Guys  HogpUdl  R^ports^  1868,  p.  259,  observed  by  Dr.  Hilton  Fagge,  in 
which  the  fatal  result  was  put  off  for  at  least  an  hour  and  a  quarter  afler  the 
ingestion  of  hydrocyanic  acid.  After  death  the  body  often  presents  a  livid  sur- 
face, bloated  countenance,  fixed  glassy  eyes  with  dilated  pupils,  and  clenched 
fingers ;  sometimes  it  offers  nothing  worthy  of  note  except  excessive  rigidity, 
and  the  fuce  may  be  very  pale:  When  opened,  the  odor  of  prussic  acid  is 
generally,  but  not  always,  emitted ;  the  mucous  membrane  of  the  stomach  is 
very  commonly  found  much  congested,  and  the  dark  or  cherry-colored  liquid 
blood  usually  everywhere  fills  up  the  veins.     The  heart  is  soft  and  flaccid. 

The  treatment  of  poisoning  by  prussic  acid  is,  unfortunately,  as  inefficient 
as  it  is  simple.  There  is  no  known  chemical  or  physiological  antidote  to  it, 
the  asserted  antagonism  of  atropia  having  been  disproven  by  the  experiments 
of  Keen  (Proc,  Phil.  Acad,  Nat.  Sci.y  1869)  and  of  Boehm  and  Knie. 
The  stomach  should,  if  possible,  be  emptied,  and  the  hypodermic  use  of 
atropia  as  a  respiratory  stimulant  might  be  tried ;  the  inhalation  of  the 
vapors  of  ammonia,  and  the  free  exhibition  of  ammonia  by  the  mouth  and 
by  injection  into  the  veins,  may  be  practiced.  Artificial  respiration  has 
been  found  very  successful  by  Prcyer,  and  by  Boehm  and  Knie,  in  animals 
when  poisoned  by  small  doses  of  prussic  acid,  and  should  always  be  assidu- 
ously practiced.  Next  to  it  in  importance  is  the  use  of  the  alternate  cold 
and  hot  douche,  about  a  half  of  a  small  bucketful  of  cold  water  and  the  same 
quantity  of  very  hot  (115^  F.)  water  being  dashed  upon  the  chest  in  rapid 
succession. 

Administration. — The  dose  of  the  officinal  dilute  prussic  acid  is  one  to 
three  drops. 

Cyanide  of  Fotassivm  (VoTASSll  Cyanidum,  U.S.,  KCy)  is  prepared, 
according  to  the  U.  S.  Pharmacopoeia,  by  heating  together  the  ferrocyanide 
of  potassium  and  the  carbonate  of  potassium.  It  occurs  in  white,  amorphous, 
opaque  masses,  having  the  odor  of  prussic  acid  and  a  taste  of  similar  charac- 
ter, but  somewhat  alkaline.  It  is  deliquescent,  and  readily  soluble  in  water. 
When  the  nitrate  of  silver  is  added  to  its  solution,  there  iblls  a  precipitate  of 
the  cyanide  of  silver,  which  is  wholly  soluble  in  ammonia. 

When  the  cyanide  of  potassium  is  taken  into  the  stomach,  the  acids  there 
present  convert  it  into  prussic  acid,  and  the  same  change  probably  occurs, 
although  more  slowly,  even  when  the  salt  is  injected  directly  into  the  blood- 
vessels. The  physiological,  therapeutical,  and  toxicological  properties  of  this 
salt  are  similar  to  those  of  prussic  acid.  Death,  however,  does  not  occur  so 
soon  as  when  hydrocyanic  acid  has  been  taken,  and  insensibility  is  sometimes 
not  manifested  for  several  minutes.  Five  grains  of  the  salt  have  caused  death 
in  several  cases.  The  therapeutic  dose  is  from  one- tenth  to  one-twelfth  of  a 
grain. 

Cyanide  of  Silver  (Argenti  Cyanidum,  U.  S.,  AgCy)  is  a  white  in- 
soluble powder,  which  is  used  solely  for  making  prussic  acid. 
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VEQETABLE  ACIDS, 
Although  moet  of  the  offi<;iii!il  vcgttublc  ftcids  tl'ifk-r  an  much  from  the 
tbe  [>r<!Stut  class  as  nut  to  be  poisououa  exv«pt 
Devcr  uaed  to  produce  a  prufuuiid 
m,  yet  since  they  hiivu,  or  ut  least  arc  heliuvcil 
ig  the  force  uf  the  cardku  niuveniciits  h)  souie 
>  cunimouly  believed  to  have  a  tendency  to  du- 
U}  be  usually  spoken  of  aa  Tp/n'^eranti,  the 
position  fur  their  coiisiderutjuii. 


other  aubetancea 

in  enormous  doses,  aud  although  they 

impreamon  upon  the  drculii 

to  have,  the  power  of  lowe 

ext«nt,  and  since  they  are 

press  auimal  teuiperature 

prusent  ecems  to  me  a  Buii: 


ACIDUM   TARTARIC  CM— TARTARIC   AL'D.   U.S. 
Tartaric  add  occurs  in  large,  bard,  transpureat,  gix-dded  prisms,  which 
are  pyro-eiectric  and  phosphorescent  when  rubbed  iti  the  dark,  and  are  nearly 
fVoe  from  odor,  but  have  a  very  sour  taste.     In  the  shops  the  acid  is  almost 
always  kept  in  the  form  of  powder.     Tartaric  acid  is  the  acid  of  the  grape, 
and  occurs  in  grape-juice  as  a  supertartrate  of  potassium.     When  the  juice 
Uodergcies  fermentation  and  alcohol  ia  developed,  the  acid  suit,  not  being  sol- 
uble in  the  newly-formed  menstruum,  precipitates,  collectiug  aa  a  d-ork  mass 
I  ID  the  wine-casks,  whence  it  is  sent  into  commerce  under  the  name  of  urffol 
t  or  tartar.     Out  of  this  substance  the  acid  is  manufactured  by  treating  with 
^lime,  so  as  to  form  a  tartrate  of  calcium,  and  precipitating  this  now  compound 
8  watery  solution  by  sulphuric  acid,  sulphate  of  calcium  falling,  tartaria 
acid  remaining  in  solution.     Tartaric  acid  hi  soluble  in  little  more  than  half 
its  weight  of  hot  water  and  lees  than  its  weight  of  cold  water.     It  is  dL^tin- 
I  guislicd  from  all  other  acids  by  forming  a  crystalline  precipitate  (biturtrate) 
I  when  added  to  a  neutral  solution  of  potjisaa. 

Phtsioloqical  Action. — When  applied  loadeuuded  surface,  or  in  suffi-  - 
F  «ieni  conccutrHtion  to  a  mucous  ujuuibranc,  tartaric  acid  acts  as  a  very  decided 
irritant,  and  even  upon  the  skin  its  saturated  solultun  ailer  a  time  causes 
rcdncos  and  burning. 

When  the  drag  is  token  internally  in  sufficiently  large  doses,  it  aots  as 

an  irriUnt  poisou,  causing  violent  oesophageal  and  gastric  burning,  vomiting, 

and,  it  may  be,  fatal  ga-'jiro-eiitcrttis.     Upon  animals  it  acts  in  large  doses 

precisely  as  it  doca  upon  man.     Tbu8,  Mitscherlich  states  that  three  or  ibur 

k  dnchnis  suffice  to  kill  a  rabbit,  the  evident  symptoms  being  great  weakness 

I  of  the  heart's  action,  difficult  and  slow  breathing,  steadily-iii creasing  pains. 

L  with  slight  convulsions  before  death.     According  to  Devergic,  it  requires 

I  nrorly  half  an  ounce  to  kill  a  dog  when  given  by  the  stomach  -,  but  Pomuier 

l((|aalcd  by  Huscmannj  asserts  that  one  gramme  (15.34  grains)  iiuueted  into 

f  tho  crura]  vein  of  a  dog  will  produce  death. 

Tartaric  acid  is  never  used  intorualty  by  practitioners  in  such  doses  as  to 

cause  any  of  the  symplJjuiB  above  detailed,  and  it  is  evident  that  theao  aynip- 

tonis  throw  little  light  upon  its  action  in  therapeutic  doses,  esuepb  la  render 

I  it  somewhat  probable  thal<  the  tendencies  of  the  modii^tne  are  tg  Igwer  cardi 
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action.  This  probability  is  increased  very  much  by  the  experiments  of 
Bobrick  (quoted  by  Husemann,  Die  Fflanzenstoffe^  p.  561),  who  found  that 
very  large  doses  render  the  heart's  action  weaker  and  slower. 

A  great  deal  of  interest  to  the  therapeutist  centres  in  the  question  as  to 
what  becomes  of  the  acid  in  the  system.  Unfortunately,  our  knowledge  in 
regard  to  this  matter  is  far  from  complete ;  but  the  drug  is  probably  partially 
burnt  up  in  the  body  and  partially  eliminated  by  the  kidneys.  Wohler,*  in 
his  experiments,  found  it  in  the  urine  in  the  form  of  tartrate  of  calcium, 
whilst  Buchheim*  and  Piotrowski'''  could  find  only  a  very  small  percentage 
of  the  ingested  acid  in  the  urine,  and  conclude  that  it  is  mostly  destroyed  in 
the  body.  Dr.  Milnch  (^Archiv  des  Vereins/Ur  Gemein,  Arbeiten^  1863,  p. 
370)  finds  that  when  tartaric  acid  or  citric  acid  is  given  it  soon  appears  in 
the  urine.  Dr.  H.  Beuce  Jones  {Medical  Times  and  Gazette^  vol.  ix.,  1854, 
p.  408,  and  Lectures  on  Pathology  and  TherapetUics,  London,  1867)  has 
found  that  both  citric  acid  and  tartaric  acid  cause  a  very  great  increase  in  the 
acidity  of  the  urine  of  persons  taking  them,  and  are  apt  also  to  give  rise  to 
the  presence  of  free  uric  acid  in  the  excretion.  Unfortunately,  Dr.  Jones 
did  not  attempt  to  determine  whether  the  increased  acidity  was  or  was  not 
due  to  the  presence  of  the  vegetable  acid  in  the  urine. 

Therapeutics. — Tartaric  acid  is  very  rarely  used  in  medicine,  the  citric 
acid  almost  always  being  preferred.  It  may,  however,  be  employed  whenever 
it  is  desired  to  render  the  urine  acid,  in  doses  of  ten  to  twenty  grains ;  but 
it  is  less  valuable  than  the  acid  of  the  lemon. 

Toxicology. — There  are,  I  believe,  but  two  fatal  cases  of  tartaric  acid 
poisoning  on  record:  one  reported  by  Devcrgie  (^Ann.  d'Hygihne,  1851,  t.  ii.) ; 
and  one  by  Prof.  Taylor  {^Principles  and  Practice  of  Medical  Jurisprudence, 
London,  1873,  p.  230),  in  which  death  took  place  nine  days  after  the  inges- 
tion of  an  ounce  of  the  poison  dissolved  in  half  a  pint  of  water.  The 
treatment  of  tartaric  acid  poisoning  consists  in  the  free  exhibition  of  magnesia, 
of  lime,  of  the  carbonate  of  potassium  or  of  sodium,  or  of  any  article,  such  as 
soap,  containing  an  alkali  in  a  suitable  shape,  which  may  be  at  hand.  The 
aftjr-trcatment  resolves  itself  into  that  of  gastro-enteritis. 

ACIDUM  CITRICUM—CITRIC  ACID.    U.S. 

Citric  acid  is  the  acid  of  lemon-  and  lime-juice,  from  which  it  is  extracted 
by  a  process  precisely  similar  to  that  employed  in  the  manufacture  of  tartaric 
acid.  It  occurs  in  rhoniboidal  prisms,  which  are  sometimes  very  large,  are 
nearly  free  from  odor,  but  are  possessed  of  a  very  sour,  almost  corrosive 
tiistc,  which,  when  the  acid  is  in  sufficiently  weak  solution,  is  quite  pleasant. 
Citric  acid  is  sohiblo  in  three-fourths  of  its  weight  of  cold  water,  half  of  its 
weight  of  boiling  water,  soluble  in  alcohol,  insoluble  in  ether. 

It  is  sometimes  adulterated  with  tiirtaric  acid,  which  may  be  readily  de- 
tected by  the  addition  of  a  strong  neutral  solution  of  carbonate  of  potassium 

*  All  those  are  quoted  by  Iluseniann,  Die  Pjlanzetivtojfe,   I  have  not  Been  the  originals. 
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to  a  strong  solution  of  the  suspected  drug,  when,  if  tartaric  acid  be  present 
in  any  amount,  a  precipitate  of  the  bitartrate  is  formed. 

Physioloqigal  Action. — Citric  acid  in  concentrated  solution  certainly 
acta  upon  abraded  sur&ces  and  upon  mucous  membranes  as  an  irritant,  but, 
according  to  Mitscberlich,  is  less  irritant  than  tartaric  acid,  since  its  concen- 
trated solution  has  no  action  upon  the  sound  skin. 

No  case  of  poisoning  by  citric  acid  has  occurred  in  man,  tliat  I  am  aware 
of,  and  Piotrowski  (quoted  by  Husemann,  Die  PJlanzenstoffe,  p.  561)  took, 
io  six  hours,  thirty  grammes,  an  hour  later  fifleen  grammes,  and  an  hour 
later  thirty  grammes,  or  nearly  two  ounces  and  a  half  in  all,  with  the  induc- 
tion of  no  more  serious  symptom  than  vomiting.  It  is,  therefore,  somewhat 
doubtful  whether  citric  acid  is  capable  of  causing  death  in  man.  This  differ- 
ence in  action  between  it  and  tartaric  acid  may  depend  upon  the  latter  being 
BO  much  the  more  irritant  of  the  two ;  upon  the  urinary  secretion  their 
action  is  probably  similar. 

Therapeutics. — Citric  acid  is  sometimes  itself  employed  in  medicine, 
but  is  almost  exclusively  used  in  the  form  of  Lemon-juice  (Succus  Limonis), 
which  some,  it  is  true,  have  thought  to  be  dependent  upon  citrate  of  potas- 
liium  for  much  of  its  virtue,  but  which  contains,  as  shown  by  the  analysis 
of  Prof.  H.  Bence  Jones  {Medical  Times  and  Gazette^  vol.  ix.,  1854),  in 
every  ounce  twenty-six  or  twenty-seven  grains  of  free  citric  acid,  and  not 
two  grains  of  the  citrate  of  potassium. 

Lemon-juice  has  several  very  distinct  uses  in  medicine,  all  of  them  resting 
upon  clinical  rather  than  physiological  data.  The  chief  and  most  important 
of  these  is  in  the  cure  and  prevention  of  scurvy.  During  the  disease  it 
should  be  drunk  freely  in  the  form  of  lemonade,  three  or  four  ounces  of 
it  being  taken  daily.  As  a  prophylactic  against  the  disease,  lemon-juice  is 
simply  invaluable ;  but  it  is  absolutely  necessary  that  it  be  of  good  quality. 
It  may  be  prepared  for  long  voyages  in  one  of  two  ways:  first,  boil  the 
juice  slightly,  strain,  allow  to  cool,  pour  into  bottles  up  to  their  necks,  fill 
the  vacant  space  above  with  pure  olive  oil,  cork  tightly,  and  keep  the  bottle 
upright;  second,  add  ten  per  cent,  of  brandy,  and  bottle  as  before  {Medical 
Times  and  Gazette^  1854,  p.  635).  Citric  acid  is  of  some  value  in  scurvy, 
but  is  incomparably  less  active  than  lemon-juice.  In  a^iute  rl^umatism^ 
benefit  may  be  derived  from  the  free  use  of  lemon-juice,  as  originally  pro- 
posed by  Dr.  Rees,  of  London.  One  or  two  ounces  of  it  may  be  given  four 
or  five  times  a  day ;  but  it  is  certainly  less  efficacious  than  the  alkalies.  In 
ccUarrhal  jautidice,  and  in  habitual  torpor  of  the  liver,  the  free  internal  use 
of  lemon-juice  often  aids  in  effecting  a  cure.  In  fevers,  lemonade  often 
affords  a  very  refreshing  and  useful  refrigerant  drink. 

Administration. — Lemon-juice,  when  it  can  be  had,  should  always  bo 
preferred  to  citric  acid ;  when  only  the  latter  is  available,  an  artificial  lemon- 
juice  may  be  made  by  dissolving  in  a  pint  of  water  an  ounce  of  the  acid 
with  which  four  drops  of  the  oil  of  lemon  have  been  well  rubbed  up. 
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ACETUM— VINEGAR.    U.S. 


The  physical  properties  of  vinegar  are  too  well  known  to  need  description 
here.  That  best  suited  for  medicinal  use  is  in  this  dbuntiy  prepared  from 
cider,  and  should  have  a  trace  of  the  taste  of  cider.  It  is  sometimeft  adul- 
terated with  sulphuric  acid,  which  may  be  at  once  detected  by  boiling  with 
chloride  of  calcium,  which  precipitates  any  free  sulphuric  acid  as  sulphate 
of  calcium,  without  affecting  the  small  proportion  of  soluble  sulphates  ex- 
isting in  vinegar.  Vinegar  may  be  substituted  for  lemon-juice  as  the  basis 
of  an  acidulous  drink  in  fever  when  the  lemon-juice  is  not  to  be  bad ;  but 
as  an  antUcM-hutic  it  is  certainly  very  much  inferior  to  it,  and  has  not,  that 
I  am  aware  of,  been  tried  in  rheunuUtsni. 

By  the  distillation  of  vinegar  is  prepared  the  DMUed  Vinegar  (AcETUll 
Destillatum,  U.  S.),  which  is  used  exclusively  in  pharmacy. 

Acetic  Acid  (AciDUM  Aceticum,  U.S.)  is  a  colorless  liquid,  having  a 
pungent  odor,  free  from  empyreuma,  and  an  intensely  acid,  corrosive  taste.  It 
contains  thirty-six  per  cent,  of  the  monohydrated  acetic  acid,  and  has  a  spe- 
cific gravity  of  1.047.  Glacial  or  monohydrated  acetic  acid  is  not  officinal. 
It  is  a  colorless  liquid,  crystallizing  at  34^  F.,  and  actively  escharotic, — ^in  a 
measure,  no  doubt,  owing  to  its  properties  of  dissolving  gelatine  and  gelati- 
nous tissue  and  of  effecting  a  partial  solution  of  albuminous  matters.  Dilute 
Acetic  Acid  (AciDUM  AcETiCDM  Dilutdm)  is  officinally  prepared  by  the 
addition  of  seven  parts  of  water  to  one  part  of  acetic  acid,  and  should  have 
the  sp.gr.  1.006. 

Dihite  acetic  acid,  or  its  equivalent,  vinegar,  is  a  usefiil  topical  application 
in  various  superficial  inflaminatiuns  of  the  skin,  such  as  ^' tunhurn"  and  in 
sprains.  Applied  to  the  skin,  it  acts  as  a  powerful  stimulant  and  astringent, 
causing  contraction  of  the  vessels  and  great  whiteness.  Diluted  with  two  or 
three  times  its  bulk  of  water,  it  is  occasionally  employed  as  an  injection  against 
seaf-iroi-nis ;  but  the  infusion  of  quassia  is  preferable. 

The  use  of  acetic  acid  as  a  caustic  will  be  spoken  of  under  the  heading  of 
Escharoties. 

Toxicology. — Acetic  acid  in  any  of  its  more  concentrated  forms  is  a 
corrosive  poison,  and  death  has  been  produced  by  it  in  at  least  one  case 
(Orfila,  Toxicolf^ie^  t.  ii.).  The  symptoms  resemble  those  caused  by  mineral 
acids,  and  the  treatment  is  exactly  similar, — neutralization  by  an  alkali  or  its 
carbonate,  or  by  some  substance,  such  as  soap,  containing  an  alkali,  and  the 
meeting  of  indications  as  they  arise. 

Oxalic  Acid  (AciDUM  OxALicuM,  U.  S.),  although  never  used  in  medi- 
cine, has  so  i'requently  caused  death  by  its  poisonous  influence  as  to  merit 
notice  here.  The  exact  physiological  action  of  the  poison  is  not  made  out ; 
but.  as  Ka})utoau  ( Gazette  Medicale^  1874,  p.  92)  has  found  that  the  paralysis 
which  it  induces  is  not  accompanied  by  loss  of  functional  power  in  the  nerves 
or  muscles,  it  in  all  probability  affects  cliiefly  the  nerve-centres.     Accorduig 
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to  Rabateau  (loc,  cit.),  it  is  eliminated  by  the  kidneys.  As  a  poison,  oxalic 
add  figures  in  two  forms :  that  of  simple  oxalic  acid,  and  that  of  the  acid 
oxalate  of  potamum^  or  salt  of  sorrely  or  essential  salt  of  lemoris,  as  it  is 
Tariously  termed  in  conmion  parlance.  The  symptoms  produced  are  a  hot 
acrid  taste  experienced  during  the  swallowing,  a  burning  in  the  gullet,  soon 
extending  to  the  stomach,  intense  abdominal  pain,  vomiting  of  highly  acid, 
greenish,  blackish-brown  or  bloody  mucus  (rarely  of  arterial  blood),  collapse, 
livid  surface,  cold  skin,  entire  prostration  of  strength,  small  irregular  pulse, 
stupor,  unconsciousness,  sometimes  convulsions  (cases,  Guys  Hosp.  Repftrts^ 
1838,  iii. ;  Dublin  Hosp.  Reports,  1818,  ii.),  and  finally  death.  In  some  cases 
the  gastric  symptoms  are  very  prominent ;  in  others  they  are  nearly  wanting, 
and  the  chief  manifestations  are  collapse  and  such  nervous  symptoms  as  almost 
complete  general  paralysis,  numbness,  and  finally  stupor ;  indeed,  the  patient 
may  suddenly  fall  unconscious  immediately  after  the  ingestion  of  the  poison 
(case,  Guys  Hosp,  Reports,  1874).  According  to  Taylor,  the  smallest  quantity 
which  is  known  to  have  caused  death  is  one  drachm.  An  ounce  usually  proves 
fatal,  hut  has  been  recovered  from.  After  death  the  coats  of  the  stomach  are 
usually  found  softened  and  swollen,  and  sometimes  perforated  (case,  Edinb, 
Med.  Joum.,  vii.,  July,  1861).  Dr.  Rabuteau  (Gaz.  Mid.,  1874,  p.  93) 
affirms  that  the  blood  is  everywhere  scarlet^,  but  this  is  certainly  not  always 
the  case  (case,  Taylor,  Med.  Jurtsfn-udence,  i.  224).  In  poisoning  by  oxalic 
acid,  the  immediate  administration  of  an  antidote  is  of  the  utmost  impor- 
tance. As  the  oxalates  of  potassium  and  of  sodium  are  poisonous,  neither 
potash  nor  soda  is  available ;  but  fortunately  lime  or  chalk  is  a  perfect  anti- 
dote to  oxalic  acid,  forming  the  excessively  insoluble  oxalate  of  calcium.  As 
time  is  a  matter  of  so  much  importance,  very  often  it  is  best  simply  to  scrape 
the  whitewash  off  a  wall,  ceiling,  fence,  or  wherever  it  may  be  at  hand,  rub 
it  up  hastily  with  water,  and  administer  it  freely.  The  after-treatment  is  that 
of  toxic  gastro-euteritis. 


CLASS  V-ANTISPASMODICS. 


Under  the  name  of  Antispasmodics  are  grouped  in  this  treatise  a  nnmher 
of  medicines  generally  of  very  feeble  powers,  but  of  frequent  use.  In  certain 
conditions  of  the  nervous  system — conditions  associated  with  weakness  rather 
than  with  simple  depression — ^the  nerve-centres  appear  to  be  more  susceptible 
than  is  normal  to  external  impressions,  as  well  as  to  those  impulses  which 
originate  in  the  cerebral  centres  themselves  and  are  connected  with  the  emo- 
tions. As  a  result  of  this  state,  various  symptoms  arise,  of  trifling  import, 
but  oflcn  apparently  severe,  and  always  annoying.  Such  symptoms,  in  their 
mildest  form,  constitute  the  state  of  unrest  known  as  iiervoxtsness ;  in  their 
severer  type  they  may  rise  in  intensity  up  to  the  wildest  convulsion  of  hysteria. 
It  is  in  this  class  of  affections  that  the  so-called  antispasmodics  are  useful. 
As  the  condition  which  they  relieve  is  always  associated  with  weakness,  they 
are  often  spoken  of  as  '^  nervous  stimulants."  In  regard  to  most  of  them 
there  is  but  little  evidence  of  their  increasing  power  or  functional  activity 
when  given  to  healthy  individuals.  Some  of  them  act  very  slightly  upon  the 
circulation  when  given  in  very  large  doses,  and  a  few  when  administered  as 
freely  as  possible  induce  slight  cerebral  symptoms,  such  as  vertigo ;  but,  ex- 
cepting camphor,  caffein,  and  Hoffman's  Anodyne,  none  are  capable  of  pro- 
ducing serious  poisoning.  As  any  theory  of  the  method  in  which  the  hysteri- 
cal convulsion  originates — of  its  immediate  causes  and  the  mechanism  of  its 
production — would,  with  our  present  knowledge,  be  at  best  but  an  ingenious 
speculation,  the  safest  plan  in  regard  to  the  action  of  drugs  belonging  to 
the  class  now  under  consideration  is  to  accept  the  teachings  of  clinical  experi- 
ence as  to  facts,  and  to  avoid  theorizing  as  to  the  way  in  which  the  results 
are  brought  about. 

MOSOHUS-MUSK.  U.S. 

A  higlily  odorous,  unctuous  substance,  obtained  from  the  glands  situated 
just  in  front  of  the  preputial  orifice  of  the  Moschus  moschiferus,  or  musk- 
deer  of  Thibet.  The  genuine  musk-sac  is  to  be  distinguished  from  imita- 
tions of  it  by  the  hairs  being  arranged  concentrically  around  a  minute  orifice. 
As  it  occurs  in  commerce,  musk  is  very  greatly  adulterated. 

Physiological  Action. — Musk  appears  to  act  upon  the  nervous  system 
simply  as  a  mild  stimulant  and  antispaismodic.  Jorg  and  Sundelin  have 
experimented  with  it  upon  healthy  men  with  somewhat  contradictory  results. 
188 
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Acoording  to  the  first-named  observer,  twenty  grains  of  it  induce  exhilaration 

without  lassitude,  but,  according  to  the  latter  authority,  may  cause  giddiness, 

drowsiness,  and  lassitude.    Both  observers  noted  a  slight  increase  in  the  ire- 

^aency  of  the  pulse.     It  seems  to  me  evident  that  the  action  of  musk  upon 

the  organism  is  a  very  feeble  and  uncertain  one.     Yet  there  is  considerable 

clinical  evidence  that  when  the  nervous  system  is  exhausted  it  is  of  service  in 

calming  restlessness  and  equalizing  the  disturbed  balance  of  nervous  power. 

Tu^ERAPEUTics. — Musk  is  at  present  very  little  used,  but  it  is  strongly /gL^^^i,,^^ 

recommended  by  some  of  the  older  writers  in  various  spasmodic  affections,  ^v^»-»*^rf-« 

especially  in  hystencal  convulsions.     In  hiccough  it  has  been  considered  a^^^s/U^o»«^ 

specific.     In  the  delirium  of  low  fevers  it  is  sometimes  valuable ;  and  it  hixactnu   'f^tr^ 

been  especially  commended  by  Trousseau  in  the  ataxic  pneumonia  of  drunk-  u*U,.^,m^^^ 

ards,  when  the^nervous  symptoms  are  out  of  proportion  to  the  local  disease,  ^c^a^^'ce 

The    dose  of  musk  is  from  five  to  fifteen  grains,  which  may  be  given  sus- 

penclcd  in  mucilage. 

O.A8T0REUM — CoMor^  U.S. — The  preputial  follicles  of  the  beaver  are 
pjr^jfbnn  sacs,  occurring  in  pairs,  and  containing  an  unctuous  material, — the 
cast^^f.    This  is  a  substance  allied  to  musk  in  its  physical  properties,  and 
apjpckTently  also  in  its  medicinal  qualities.     It  is  certainly  less  efficient,  how- 
cvex-^  than  musk,  and  Mr.  Alexander  (^Pereira^s  Materia  Medica,  American 
©di^mon,  1866,  p.  949)  is  said  to  have  taken  a  quarter  of  an  ounce  of  it  with- 
out   laving  experienced  any  effect.     It  is  employed  in  the  same  affections  as 
^^^-^1,  in  doses  of  fifteen  to  sixty  grains,  suspended  in  mucilage.     There  is  an 
*^®-<iinal  tincture^  which  is  stronger  in  alcohol  than  in  castor. 

VALERIAN A-YALERIAN.  U.S. 

^-Wie  root  of  the  Valeriana  officinalis,  an  herbaceous  perennial  of  Great 
**"^  tain.     It  consists  of  a  short,  yellowish- white  rhizome,  with   numerous 


^^as  roots,  of  a  bitter  taste  and  peculiar  odor.     The  active  principle  of 
'^rian  appears  to  be  the  oil  of  valerian^  which,  according  to  Picrlot,  con- 
"■^^s  of  a  mixture  of  valerian  camphene,  valerian  camphor,  valerianic  acid, 
^*^*^D,  and  water. 

^     Physiological  Properties. — Upon  cats  valerian  has  a  very  extraor- 
^  ^ary  effect,  attracting  them  strongly,  and  greatly  exciting  their  sexual 
dons.     It  is  possible  that  this  action  is  suggestive,  due  rather  to  the  re- 
MDblance  of  the  odor  to  that  of  the  animals  during  sexual  excitement,  than 
a  direct  action  of  the  drug.    Valerianic  acid  given  to  rabbits  in  large  doses 
X^Toduces,  at  first,  a  slight  acceleration  of  the  pulse,  which,  with  the  respira- 
tion, afterwards  becomes  less  frequent  than  normal,  and  at  the  same  time 
lassitude  and  muscular  weakness  are  developed.    Enormous  doses  kill  rabbits 
%omewhat  suddenly,  or  produce  fatal  gastro-enteritis. 

Upon  man,  large  doses  (3ii  to  3iv)  are  said  to  produce  a  feeling  of  warmth 
in  the  stomach,  and  sometimes  nausea,  vomiting,  and  colicky  pains.     The 
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pulse  is  generally  slightly  quickened,  and  a  sense  of  exhilaration  is  indace^> 
accompanied,  however,  by  formication  in  the  hands  and  feet.     Very  Xacr^^ 
amounts  cause  a  feeling  of  heaviness,  and  even  of  pain,  in  the  head. 

Therapeutics. — Clinical  experience  has  demonstrated  the  value  of  v: 
as  a  means  of  relief  for  the  milder  forms  of  functional  disturbance  depended 
upon  a  weak  and  over-excitable  or  an  exhausted  nervous  system.     In  V 
state  of  unrest  familiarly  known  as  **  nervowineu^^  by  soothing  and  quietisx^ 
the  patient,  it  will  of^en  indirectly  procure  sleep. 

In  hysteria  it  has  been  the  most  ft^uently  used  of  medicines,  and  its  actioza 
is  ofltimes  most  happy. 

It  has  also  been  employed,  but  with  more  doubtful  advantage,  in  tnania  a 
potUj  and  in  the  delirium  of  adynamic  fevers.     In  these  cases  it  is  almost 
invariably  conjoined  with  more  powerful  remedies,  and  it  is  very  difficult  to 
decide  how  far  it  assists  in  procuring  the  beneficial  result. 

Administration. — The  best  preparations  of  valerian  are  the  Jluid  extract 
(^Extractum  Valeriana  Fluidum^  U.  S.),  dose,  one  fiuidrachm ;  and  the 
ammoniated  tincture  (^TSnctura  Valerianat  Ammoniata^  U.S., — 3^^  ^  Qj)) 
dose,  one  to  three  fiuidrachms.  The  dose  of  the  infusion  (Jlnfusum  VaU' 
rianee,  U.S., — ^98  to  Qj)  is  a  wineglassful ;  that  of  the  simple  tificturt 
{Tinctura  Valeriana,  U.  S., — Jii  to  Oj)  is  one  to  three  fiuidrachms. 

AciDUM  Valerianicum. —  Valerianic  Acid  is  an  oily,  colorless  liquid, 
of  a  caustic  taste,  and  a  strong  odor,  resembling,  but  differing  from,  that  of 
valerian.  It  is  made  by  the  action  of  chromic  acid  upon  amylic  alcohol, 
by  a  somewhat  complicated  process,  and  is  ofiicinal  for  the  manufacture  of 
Valerianate  of  Ammonium  (^Ammonii  Valerianas),  a  white  salt  occurring 
in  quadrangular  plates,  which  effloresce  in  a  dry  and  deliquesce  in  a  moist 
atmosphere,  have  the  odor  of  valerianic  acid  and  a  sharp  sweetbh  taste,  and 
are  very  soluble  in  water  and  alcohol. 

Therapeutics. — This  salt  was  introduced  by  M.  Dedat,  of  Paris,  as  a 
remedy  for  neuralgia.  It  has  since  been  used  very  largely  for  nervous  head- 
ache and  in  hysteria.  It  appears  to  be  about  equivalent  to  valerian,  but, 
unless  it  be  in  nervous  headaches,  is  less  efficient  The  dose  of  it  is  ten 
^ains,  which  is  generally  administered  in  the  form  of  an  elixir, 

ASSAFCBTIDA-ASSAFETIDA.  U.  S. 

An  exudation  obtained  by  incising  the  living  root  of  the  Narthex  Assa- 
fcctida,  an  umbelliferous  plant  of  Afghanistan.  It  mostly  occurs  in  irregular 
opaque  masses  of  a  dull  yellowish-  or  pinkish-brown,  white  when  freshly 
broken,  of  a  bitter  acrid  taste  and  a  strong  garlicky  odor.  Even  this  lump 
a^iffffcfida  is  largely  composed  of  tears  agglutinated  together;  sometimes 
these  tears  are  distinct  and  separate,  when  they  constitute  the  varietj[  known 
as  assafetida  in  (cars.  Assafetida  is  composed  chiefiy  of  gum  and  resin, 
but  its  properties  are  in  great  part  due  to  the  volatile  oil,  of  which  it  con- 
tains from  3.5  to  4.5  per  cent. 
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PuVBlOLooiCAL  Action, — When  Uken  into  thestomaati,assiifetiiJaactda8 
■  local  stimulant  and  carmlnntive,  and  on  thia  amount  is  in  Bome  parts  uf  the 
East  used  as  a  condiment.  The  oil  is  without  doubt  absorbed.  The  evidence 
•9  to  its  actiun  upon  healthy  men  is  both  Bcuiity  and  contradictory.  Thus, 
irhilst  M.  Pidous  look  hidf  an  ouni'e  in  a  ttingle  dose  nithout  perceptible 
effects  other  than  to  render  his  secretions  horribly  offensive  fur  two  days, 
Jtirg  and  bis  diauiples  found  that  in  twenty-grain  doses  it  produced  gnslric 
uneasiness  snd  puin  with  alvine  dejections,  increased  the  pulse- frequency  and 
animal  warmth,  ijuickened  the  respiration,  and  caused  headache,  giddiness, 
■ad  erotic  excitement. 

ThbraPRUTIcs. — Clinical  experience  has  abundantly  proven  that  ossa' 

fetida  is  one  of  the  most  effieient  of  the  so-called  antispasmodit^,  and  may  be 

u  to  fulfil  the  same  indications  as  valerian  in  fanctimuil  tp»imi,  in  kyt- 

trria,  and  in  ncrvjianesn.     It  differs  from  valerian  in  having  a  much  more 

I  decided  action  upon  the  mucous  membranes.     It  is  an  excellent  camtiiiative, 

I  and  in  the  form  of  injection  is  constantly  used  for  the  relief  of  lympanitu. 

It  also  in  small  doses  iacrcases  the  appetite,  and  affords  relief  in  the  dyi- 

[  prptia,  with  flatulent  colic  and  costivcneea,  of  the  aged  or  hysterical.     As  a 

WHlnlin^  rxpeetirrant  and  antnpatmodic,  it  is  useful  in  w/uiojiinff-eoutfh 

1  chronic  catarrh.     It  is  especially  efficient  in  palliating  the  latter 

'■flection  as  occurring  in  old  people,  when  the  difficulty  of  breathing  is  parox- 

yamally  increased  by  spasm  of  the  bronchial  tubes.     In  infantile.  coHVahioai 

Olid  in  tetxre  in/aiitile  colic,  assafetida  cuemata  (f  5>i  to  f^ss  of  the  milk) 

are  exceedingly  lueful  and  harmless, 

Admimstration. — The  PilU  a/  Ani'i/etida  {PiMte  A»i<i/(ct!dec,  U.S.) 
each  contain  throe  grains :  from  two  to  four  may  be  given  at  once. 

The  dose  of  the  mixture  or  milk  of  a»»-ifetida  ^JUitlum  A*mfa:lidir,  U.  8., 
I  ia  half  to  one  fluidounce;  for  injections,  one  to  three  fluid- 
of  the  tinctui-e{Ti>utt«raAa<fa:liila,  U.S,,— Jii  to  Oj),  half 
O  one  ilaidrachm.      The  tuppogitoriet  {Suppotituria  Aifo/oetiiUt,  U.S,)  con- 
j  the  equivalent  of  forty  minims  of  the  tincture. 

OAMPHOSA-OAMPHOE.  U.S, 

Ciunphor  is  obtained  in  China,  Japan,  Cochin  China,  the  Surida  Islands, 

.,  by  boiling  the  comminuted  wood  of  the  root,  stem,  and  brunches  of  the 

Mixraa  Camphore,  and  skimming  off  the  camphor  as  it  riaes  to  the  surface 

T  when  cold.     This  camphor  is  then  partially  purified  by  subli- 

comee  into  commerce  as  crude  campJior,  which  is  in  gniina  of  a 

Wiiitiah  or  pinkish  color,  and  is  finally  purified  by  sublimation  with  1  nie.* 

Refined  camphor  (or,  an  it  is  commonly  called,  eamphnr)  occurs  in  disks  or 
iramiajil^erical  bowl-like  translucent  magses,  of  a  fibrous  or  granular  fracture. 
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Its  taste  is  hot  and  peculiar ;  its  odor  very  strong  and  characteristic ;  it  is 
volatile,  inflammable,  tough,  but  readily  pulverized  on  the  addition  of  a  few 
drops  of  alcohol ;  melts  at  347°  F. ;  is  soluble  in  one  thousand  parts  of  cold 
water,"*"  in  one  part  of  strong  alcohol,  and  still  more  soluble  in  chloroform  j 
thrown  upon  water,  a  granule  of  camphor  floats,  and  exhibits  a  rotary  motion. 

By  slow  sublimation  at  ordinary  temperatures,  camphor  can  be  made  to 
crystallize  in  handsome  hexagonal  tables. 

Physiological  Action. — Locally  applied,  camphor  is  a  decided  irritant, 
although  when  it  is  taken  into  the  mouth  a  sense  of  coolness  after  a  time  is 
experienced,  due  no  doubt  to  the  volatility  of  the  drug :  a  precisely  analogous 
phenomenon  occurs  with  some  other  volatile  irritants,  such  as  oil  of  pepper- 
mint.f 

Great  differences  of  opinion  have  prevailed  in  regard  to  the  action  of 
camphor  upon  man,  and  it  is  scarcely  doubtful  that  it  acts  differently  upon 
different  persons,  or  at  least  that  doses  which  in  some  cause  only  exhilaration 
in  others  produce  general  depression.  When  a  moderate  dose  (five  to  ten 
grains)  of  camphor  is  taken,  a  feeling  of  exhilaration  is  usually  induced,  a 
sense  of  comfort  and  quietness,  especially  marked  in  those  previously  suffer- 
ing from  **  nervousness  ;*'  the  pulse  may  be  somewhat  accelerated,  although 
it  is  undoubtedly  not  markedly  affected  in  the  majority  of  cases,  and  Trous- 
seau saw  it  fall  after  the  ingestion  of  ten  grains  of  the  drug.  After  larger 
doses  (twenty  to  thirty  grains)  the  pulse  is  usually  lowered  in  frequency, 
and  giddiness,  with  a  feeling  of  lassitude,  is  produced,  preceded,  it  may  be, 
by  a  short  period  of  exhilarative  excitement.  After  poisonous  doses  (thirty 
to  sixty  grains)  the  symptoms,  which  are  tolerably  uniform,  are  as  foUows : 
faintness,  headache,  vertigo,  confusion  of  ideas,  burning  pain  in  the  stomach, 
delirium,  violent  convulsions,  insensibility,  apparent  general  paralysis;  a 
pulse  generally  small,  but  sometimes  accelerated  and  sometimes  lowered  in 
number ;  a  skin  cool,  pale  or  livid,  generally  bedewed  with  sweat.  Sudden 
unconsciousness,  with  or  without  convulsions,  has  been  in  some  instances  the 
first  manifestation  of  the  action  of  the  poison,  and,  of  course,  in  any  indi- 
vidual case  many  of  the  symptoms  narrated  above  may  be  wanting.^ 

No  death  has  occurred  in  the  adult  directly  from  camphor.  A  young, 
sickly  infant  was  killed  by  ten  grains  of  it ;  and  a  woman  four  months  gone 
in  pregnancy,  having  taken  three  drachms  of  camphor,  suffered  the  usual 
symptoms,  followed  by  an  abortion  which  proved  fatal. 

Much  contradictory  evidence  might  be  adduced  as  to  the  influence  of  cam- 


*  By  nibbing  the  gum  up  with  magnesia  in  water,  the  latter  can  be  made  to  ta,ke  up 
much  more  than  one  part  in  one  thousand. 

f  For  an  chiborate  paper  on  the  action  of  the  organism  on  Camphor-Cjfmolf  see  Arx\, 
fur  Experim.  Path,  und  Therap.,  1873,  Bd.  i. 

X  Cases,  Edinburgh  Med.  Jounml,  May,  1873;  The  Clinic,  March,  1873;  Wiener  Medi- 
ziniBche  Preifge,  1874,  p.  258;  Berliner  Klin.  Wochensckri/t,  Sept  1873-74;  Brititk  Medical 
Journal.  Feb.  1875. 
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^H  pftorapun  the  genital  orgsns.  The  truth  evidently  is  thiit.  its  tuition  T^es 
^Piccording  to  the  Jose  and  the  idiosyncraeies  of  the  patient.  In  the  great 
majority  of  instuncea,  I  thiok,  camphur  in  moderate  duaea  hus  no  decided 
jnSneuoe  npoo  the  sexual  system  ;  at  least  I  have  aeeu  lunny  hundred  such 
doBcs  UkoQ  and  have  never  yet  seen  any  aphrodieitio  effect.  In  some  per- 
fooa,  huwevor,  till]  thempentie  dnsca  are  said  to  cause  scxuul  excitement. 
In  r^ur]  to  very  large  dijses,  the  teatiniouy  is  quite  unifonn  that  if  they 
eiert  nny  actjon  it  ia  Co  lessen  the  erotic  feelings. 

Upon  articulates  camphor  acta  as  a  poison,  and,  according  to  Menghini,  in 
hirdi  it  causes  epileptiform  convulsions,  with  stupor  or  dolirium.  In  dugs 
^"^  doscB  of  it  excite  violent  convulsions,  with  vomiting,  and  fiually  death, 
^l>I>iirently  from  paralysis  of  reapimtion.  Ita  action  upon  the  circulation  has 
hwa  [Mrtinlly  Blndied hy  Dr.  0.  Uenhncr  {Archi'v  der  lie Ukumle,  1870),  who 
f«0!n!  lliat  in  mhbita  it  never  produces  a  rise  in  the  arterial  pressure,  but 
iliu  in  the  frog,  in  doses  of  one  uiilligramme  to  one  and  a  half  milligrammes, 
II  Ills  as  a  cardiac  stimulant,  slowing  the  pulsc'rat^  but  increasing  the  force 
U(i  energy  of  the  contractions. 

THEBAPEnrics. — Camphor  is  very  largely  nsed  internally  as  an  antispas- 
laodie,  to  ijuict  reetleasnesa  and  "  neTTousnem."    It  Is  also  employed  in  certain 
paiuful  affections  seen  in  those  persons  who  are  especially  liable  to  the  con- 
dition of  the  nervous  system  just  mentioned :  thus,  it  is  often  uscl'ul  in 
It  headaclict  and  in  dytm/^iorrhata.    Indeed,  in  the  latter  disease,  either 
BlIoDe  at  oomhined  with  opium  in  bad  cases,  it  is  a  most  valuable  drug,  but 
it  be  ^ven  fredj.     In  dian-haa  not  dependent  upon  inflammation,  in 
t,  and  even  to  some  extent  in  cholera,  camphor  is  a  very  efficient 
tdy,  allaying  intestinal  pun  and  spasm,  and  also  cheeking  intestinal  secre- 
It  ODtera  into  a  large  proportion  of  the  popular  cholera-mixtures.     In 
i^namie /eoeri  it  has  been  very  greatly  employed,  but  is  of  doubtful  advan- 
tage :  stilt,  a  good  deal  of  testimony  could  he  adduced  in  favor  of  its  useful- 
MM  in  sustaining  the  system  in  the  low  stt^es  of  thfse  diseases ;  and  in 
v  ■VToUB  restlessness  occurring  at  such  times  it  is  at\en  very  soothing.     In 
^KUbltormid  tcxual  axitemenl,  and  in  diorrlce,  large  doses  of  camphor  very 
^bften  ftppear  to  act  most  happily.     The  drug  ha£  also  been  very  frequently 
"    (xbibited  in  various  apasmodic  affecliaus,  such  as  inhooplng-cnugh,  epUeptjj, 
and  even  puerperal  and  itri/chnlc  eonvuUion*,  but  is,  I  believe,  at  present 
never  eo  employed.     In  hytlrricat  canmlnmit,  as  in  other  phenomena  of  the 
eame  origin,  camphor  is  a  useful  antispasmodic. 
^^    Sztemolly,  camphor  is  much  used  in  Uniments  as  a  stimulant  application 
^Bb  bniitet,  tpraint,  etc. 

^B  Aduixistration. — Lai^  doses  (ten  to  fifteen  grains)  of  camphor  are 
^Hnt  administered  in  emulsion,  because  when  given  in  this  way,  being  very 
^Bb^y  subdivided,  they  create  as  little  irritation  ae  possible,  and  are  rapidly 
^^UlBorbed;  smaller  doses  maybe  ^ven  in  pill.  Ag  an  antii^pnsmodic,  the 
^Kdm^A^r  WatfT  {Aqita  CmnpJiorie,  U.S., — 5'  te  Oj)  is  usually  preferred; 
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its  dose  ia  half  a  fluldouQce  to  two  flnidounces,  but  when  s  dwacled  nffect  il 
demred,  the  Spirit  »/  Camphir  ( Spiritiu  Cumphorx,  V.  S.,— Jii  to  Oj)  i> 
preferable:  its  dose  is  halt'  a  flnidnwhm  to  a  fluidrai-'hiii.  For  esU-rniil  nee, 
the  U.  S.  Phannacopoeia  recogniiea  the  Linitnentam  Canipharie  (caniplior  oue 

part,  olive  oil  six  parts)  and  the  Liin'mentum  Saponia,  or  Soap  Liniment, — 
a  mild  liniment,  very  popalar  by  itself,  or  as  the  bnab  of  mory  aiiiBukting 
preparations. 

Oleum  CAMPBOR.E,  U,  S, — Oil  of  Omphur  is  ihc  volatile  oil  of  the 
Oani]ihotH  offidnanira.  As  it  occurs  iii  our  market,  it  is  a  reddish  or  yellow- 
ish-brown liquid,  having  a  atrong  odor  of  ramphor,  and  a  hot,  camphomueons 
taste,  It  contains  camphor  in  solution,  and  is  probably  equivalent  to  it  to 
physiological  action,  excepting  in  that  it  is  locally  more  slimulatiug,  and 
therefore  preferable  in  intestinal  disorders.     The  dose  is  Gve  to  ten  drops. 

Brominated  Camphor. — With  iodine  and  bromine  camphor  unites  lo 
form  compoands.  According  to  Laurent,  bromcamphor  occurs  in  red  otthO' 
rhombic  crjatala.  These  when  esposed  to  the  air  undergo  rapid  spontaneoDS 
decomposition,  but  by  heating  in  a  closed  vessel  are  resolved  into  hydro- 
bromic  acid  and  a  substance  oflen  known  by  the  absurd  name  of  moiiobnniii>U 
of  campiior,  a  compound  in  which  one  atom  of  hydrogen  of  the  camphor 
has  been  replaced  by  bromine.  Brominatid  camphor  is  a  crystalline  solid, 
or  occurs  in  lar^  scicular  crysUls  several  inches  long. 

We  have  just  sufficient  knowledge  to  sbow  tbat  brominatcd  camphor  pea- 
Ksses  most  interesting  physiological  powcis,  which  ought  to  be  thoroughly 
investigated.  All  this  knowledge  Is  derived  from  the  very  incomplete  re- 
searches of  Boumeville  (i«  Proyrii  Siidical,  1874,  and  The  Pradilioner, 
1874)  and  of  Lawson  (  The  Practkioner,  1874  and  75).  In  mammals  ft 
produces  muscular  weakness  passing  almost  into  paralysis,  convulsions,  reduc- 
tion of  temperature,  great  decrease  in  the  rate  of  the  respiration  and  of  the 
pulse,  profound  sleep  or  stupor,  and  finally  death.  The  fall  of  temperatuK 
is  most  remarkable,  amounting  eumetimea  to  over  3D°  Fahr.(!)  (Boume- 
ville, Praclitioner,  Aug.  1874,  p.  119).  It  is  at  first  rapid,  but  in  fatal 
cases  appears  to  be  progreaaive.  Boumeville  states  that  the  blood-vessels 
of  the  eyes  and  ears  are  diminished  in  calibre,  He  also  found  that  the 
continuous  use  of  the  drug  produces  a  very  notable  loss  of  flesh  in  rabbits 
and  cats. 

Thbrapeotics. — Bromide  of  camphor  vw  first  introduced  by  Prof. 
DciieSe  {^Prenm  Midicale  Beige,  1371)  as  a  nervous  sedative,  and  as  a 
useful  antispasmodic,  esjiccially  in  ihliriam  trcmntf.  Its  value  in  the  latter 
disease  has  been  confirmed  (a  single  case)  by  Dr.  A.  M'Leon  Hamilton  (A'cio 
York  Medical  Journal,  July,  1872),  who  also  commends  it  highly  iu  chordee. 
In  h^iteria,  it  has  been  used  successfully  lo  a  very  moderate  extent  by  I>r. 
Wm.  Hammond  (AVwl'iw'ijWrrfMyi/ Journfl/,  July,  lS?2)andby  BoumeriU^ 
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more  serious  ronrulsiTp  diuenses.    But  the  clinical  evidence  in  ita  &viir  is 

J  slight,  and  Lciwson  hits  not  found  it  rery  mrvicoable.     It  is  lukeii  with 

«t  difficoltj.  and  in  very  apt  to  irritate  the  Htumuch.     Bounieville  pro- 

Kfl  the  fuUowing  rortnula  for  hypodennic  use,  but  Lniraoa  states  thut  it  is 

pongcDt  that  it  cannot  be  employed :    Brominated  caraphur,  gr.  xlv ; 

Atcobol,  fo'*;  Glycerin,  f5^Bs.     The  done  of  the  drii<;  is  five  groins,  re- 

p4«te<l  in  an  hour  if  necessary.     In  Bounievillc's  experinienls  twelve  gruias 

injected  nuiicr  the  akin  of  a  cat  caused  death  in  seventy-two  hours. 

SUOCINDM— AMBEB. 

Amber  is  a  fossil  rc^iii  found  on  the  southern  coosta  of  the  Baltic  and  in 

Other  portions  of  the  world.     It  is  not  itself  officinal  or  used  in  raediiiiio, 

bnl  by  destructive  distillation  yields  an  cmpyreutnatic  oil  which  is  includod 

in  the  Materia  Medica  list  of  the  U.  S.  Pharmacopmia. 

OLEUM  SUCCINI— OIL  OF  AMBER. 

This,  as  firat  obtdned,  is  thin  and  yellowish,  but  soon  becomes  thick  and 
bliwk,  in  which  state  it  occurs  in  the  shops.  Copal  and  diimar  resin  are 
Hnnelimes  substituted  for  amber  in  its  manufacture,  and  yield  a  product 
ccarc«ly  distinguishable  from  tbo  ^nuioc  oil.  It  is  not  itself  used  in  medi- 
etne;  but  when  purified  by  disiillatioD  it  yields  the  oScinol  Olenm  Siu:cini 
Reetijicalum, — Rectified  Oil  of  Amber, — an  amber-colored  liquid,  of  a  hot 
tajrte  and  a  very  strong  disagreeable  odor. 

Thebapkettics. — Rectified  oil  of  amber  U  a  powerful  local  irritant,  and 
has  been  used  as  a  rubefacient  in  chronic  rheinnalUm  and  Riniilar  disorders. 
It  is  also  an  efficient  antispasmodic,  and  as  such  is  u»ed  in  hysteria,  in 
tokoopitiff-rnvgh :  and  in  infantiU  erniviftiont.  In  tile  bnmchitii  of  hjfaota, 
with  severe  nervous  symptoms,  as  well  as  in  the  Isat  two  affections  pre- 
Tioaaly  named,  it  is  very  useful  as  a  counter-irritant  and  nerva-atimulimt 
when  diluted  with  from  one  to  three  parts  of  olive  oil  and  freely  applied 
over  the  spine,  In  obstinate  Kiccovgk,  given  by  the  stomach,  it  is  probably, 
nest  to  musk,  the  moat  efficient  remedy.  Dose,  ten  to  twenty  drops,  given 
to  emulsion. 


Hnffman't  Anndj/ne  consists  of  alcohol  a  pint,  ether  half  a  pint,  and  ethe- 
real oil  six  fluidnichms.  It  is  a  colorless,  inflammable  liquid,  of  an  aronintic, 
tthemO  odor,  and  a  burning,  slightly-sweelish  taste.  Its  specific  gmvity  is 
,  0.S15.  Hoffman's  Anodyne  is  sometimes  offered  for  sale  without  the  ethereal 
oil.  For^  drops  of  the  genuine  preparation  will  render  a  pint  of  water  dis- 
tinctly milky;  but  if  no  oil  of  wine  be  present,  milkiness  will  not  occur. 
Ethereal  oil  us  a  tpuisparent,  nearly  colorless,  volatile  lifjuid,  of  a  peculiar 
;  odor,  and  sharp,  biticr  tjiste.     Its  specific  gravity  is  0.91,     It  is 
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^em^  oiV  0/  loiiie,  prepared  by  the  at:tian  of  an  excess  of  Butphnric  neid  on 
nlcoliol,  aod  diluted  irith  equal  parts  of  stroDg  ether. 

TuERAPEtiTlcs. — We  have  little  or  no  knowledge  in  regard  to  the  action 
of  heavy  oil  of  wine  upon  the  system.  Clinical  experionco  bus  shown  thai 
Uolfman's  Anody oc  is  more  persistcDe  in  its  effects  upon  the  Dcrvouf  wyst&a 
than  an  equivalent  atnount  of  ether.  It  is  a  vciy  efficient  canDinative,  and 
is  atfio  a  most  useful  antispasmodic  in  all  the  disordere  for  which  euch  reme- 
dies are  employed,  oEpeciolly  when  there  is  a  tendency  to  failure  of  the  cir- 
culation, us  in  valvular  carjinc  di»eate.  The  dose  is  one  or  two  fluidrachiii^ 
refiealcd  in  biilf  an  hour  or  an  hour  if  required,  and  given  in  cold  waC«r. 

HUMULUS-HOPS.   D.S. 

The  strobiles  uf  Humulus  lupulus,  or  the  hop-vine,  cultivated  iu  northern 
and  middle  Europe  and  in  the  United  States.  Hops  are  soft,  greenish  conee, 
one  or  two  incbos  in  length,  composed  of  thin,  leaf-like,  imbricated  scales, 
having  a  hitter  taste  and  a  heavy  narcotic  odor.  At  tbe  bases  of  tbe  scalc< 
is  a  yellowish  powder,  officinal  under  the  name  of  LupvUna.  Lupulin  is  in 
minute  grains,  and  conttuns,  according  to  Payen,  2  per  cent,  of  volatile  oil. 
10.30  per  cent,  of  bitter  principle,  and  50  to  55  per  cent,  of  resin.  Volatile 
oil  of  hops  is  yellowish,  and  has  a  strong  odor  of  the  drug,  and  an  acrid 
taste.  The  hitter  principle  has  been  obtained  by  Lermer  in  brilliant  rhombic 
columns,  of  an  acid  reactiiin, 

Therapeotics,— Hops  are  a  bitter  tonic,  and  u  very  feeUe  narcotic,  pro- 
ducing, when  taken  very  freely,  some  heaviness,  and  perhaps  sleep.  They 
are  especially  useful  as  tonics  in  cases  uf  nen'uus  irritability  requiring  medi- 
cines of  the  class.  In  delirium  treinen*  ihey  are  very  largely  used  to  quiet 
nervous  irritability,  to  aid  more  powerful  remedies  in  procuring  sleep,  and  at 
tbe  same  time  to  strengthen  digestion.  In  priapism,  in  irrilation  of  the 
bladder,  and  iu  almormal  sexual  rxcilemenl,  hops  have  been  exhibited  with 
asserted  benefit,     They  may  be  tried  in  large  doaes,  but  very  oft«n  will  fail 

Kxternally,  hups  are  employed  in  tbe  form  of  poultice,  and  when  fteeb 
certainly  seem  to  aid  the  heat  and  moisture  in  allaying  pain. 

Administkation. — The  hifiaion  0/ hops  (/n/ueunt  Humviii  U.S., — 5<b 
to  Oj)  is  a  feeble  preparation,  which  may  be  taken  ad  libitum.  The  dose 
of  the  tinclure  {Tinclura  Hamnli,V.S.,—iv  Xo  Oij)  is  half  a  fluldounee  to 
three  fluidounces. 

When  a  decided  narcotic  effect  is  desired,  one  of  the  preparations  of  Lu- 
pulin  should  be  chosen.  They  arc,  the  tincture  (  Tinctvra  Lupulintt,  U.  S., 
— 5"  to  Oj),  dose,  half  a  fluidouncc  to  two  fluidounces;  theofcoren'n  (Ofco- 
retina  i>u/iHft'n«,  U.S.),  dose,  ten  minima  to  a  fluidracbm,  in  pilb  if  desired; 
and  the  Jiaid  extract  {Extractiitn  Lupuliiut  Fluidum,  U,  8.),  dose,  half  a 
fluidracbm  to  two  fluidrachms, 

A  hup  poultice  is  sometimes  made  by  simply  moistening  with  hot  water 
tbe  hops  contained  in  a  gauze  bag  of  the  required  aiie  aud  shape,     In  auj^^ 
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of  the  brol^ea  stroliilcs  with  a 
eligible  proparatioD. 


e'jual  pwt  of  lodiau   moal 


LAOTUOABIDM,  U.S. 

The  concrete  juice  of  lh«  Lueluea  siitiva,  or  f^nrden  lettuoe,  occurs  iu  two 
■Ibrma  in  our  markets.  The  English  Turiet;  ie  in  smvM  irregakr  pieces  about 
■  tlu  die  or  3  pea;  the  Gcmiuti,  in  musses  of  ubout  an  inch  long  and  half  an 
I  inch  in  thiclcuesa.  The  color  varies  from  a  dark  rcddi«h-brown  to  a  light 
I  ]r«Uowisb-bronn.  The  odor  is  laintly  narcotie,  the  tasto  hitter.  It  con- 
»  bitter,  crystslliiable  principle,  Lactucin,  probably  first  discovered  by 
I  Anbet^er,  but  especially  investigated  by  Ludwig  and  Kromayer  (^Arc/iiv 
iJ^arm.,  exi.). 

TnEa.VPrUTlC8. — Lactnearium  u  eertainly  a,  very  feeble  drug.  Bouohar- 
lat  gave  balf  an  oonce  to  a  dog,  with  merely  negative  results;  and  in  a 
laomber  of  trials  mode  with  it  some  years  since  I  was  unable  to  perceive  that 
t  exerted  any  influence.  A  very  large  amount  of  testimony  exists  to  the 
Sect ;  but,  on  the  other  hand,  various  observers  have  claimed  that  it 
|~  exerts  a  peculiar  soothing,  hypnotic  influence,  like  to,  but  niucli  less  intense 
than,  that  of  opium,  and  free  from  its  disagreeable  ai^r-effects,  such  as  de- 
pression, nausea,  constipation,  etc.  It  may  be  that  the  drug  varies  greatly 
according  h>  age,  time  and  mode  of  preparation,  etc. 

LsCtuctD  has  been  experimented  with  by  Fronmiiller,  who  found  it  pro- 
irtionately  less  hypnotic  than  the  crude  drug  {Deutsche*  Klinik,  1865). 
The  usually  assigned  dceo  of  lactucarium  is  twenty  grains,  that  of  the  syrup 
KSyrupus  Lacfucarii,  U.  S,, — Ji  to  Oj)  half  an  ounee.  Much  larger  quantities 
nay  bo  given  with  little  effect. 

OIMIOtFQGA-BLAOE  8NAEES00T.   U.S. 

The  root  of  Cimicifuga  rauemosa,an  indigenous  herbaceous  plant,  growing 

^Abundantly  in  rich,  shady  woods,  attdning  a  height  nf  six  or  seven  feet,  and 

idily  distinguished  by  i(a  very  large  aiulti-comjiound  leaves  and  its  long- 

UDchod  spikes  of  whitish  polyandroua  flowers,  uakod  when  open.   The  root 

a  knotted  head,  with  numerous  flae,  brittle  rootlets ;  the  odor  is 

Unt,  the  lAste  bitterish,  somewhat  astringent  and  acrid.    It  has  not  yet  been 

terminod  exactly  upon  what  the  activity  of  cimicifuga  depends.     Mr.  Geo. 

'..  Davis  has  fnnnd  in  it  a  volatile  oil,  which  Pruf.  Geo.  B.  Wood  thinks  is 

tcrj  probably  active,  since  the  virtues  of  the  drug  deteriorate  on  keeping. 

e  also  two  re^ns  in  the  root. 

pRTBlOLoaiCAL  ACTIOS. — Although  dmicifuga  has  been  most  extensively 

id  by  American  practitioners  since  the  publication  of  the  pn^ier  of  Dr.  Young 

KtATntTiran  Juumat  0/  /Ac  Medical  Sckncea,  vol.  ix.)  in  1831,  yet  wo  have 

l-yery  little  accurati!  knowledge  as  to  Its  physiological  action.     I>r.  Chapman 

|(£'&mfnf*o/  Tbcr'ljMfiit !<-g,fith  ed.,  vol.  i.)  affirms  that  in  full  dost's  it  causes 

I  lome  uaoeea,  more  or  lena  relaxation  of  the  surface,  vertigo,  trQmors,aiid  decided 
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reduction  of  tbe  pulse;  saiil  Pr.  N.  S.  D&vis  (_7Van*ae(ioat  of  the  Amriea 
Medical  Atsocialioii,  1S48,  vut.  i.  p.  351)  dtvella  very  stron^y  upou  iundi- 
tive  uutiou.  Id  full  dusea  it  certainly  influciicos  the  cerebrum,  protlnuiug 
iutciiKC  headuclie  uiid  giddiness.  Although  in  large  duscs  it  voniiU,  jei  lu 
emctiu  action  is  never  violent,  and  it  uevcT  causes  more  thiw  reliUiitioDof  Ou 
bowols.  Vuriuua  pruetitionera  have  usserted  that  it  acU  upou  tb«  respinlorj 
mucous  membnuic. 

Therapeutics. — Cimicifiiga  was  originally  proposed  by  Dr.  Young  u 
remedy  in  chorea,  and  since  his  time  has  been  very  largely  used  in  tl 
disease  by  Amerieau  praotitionere.  In  suuple  chorea,  such  as  ciisti  ia 
children,  its  thIug  is  unquestionable.  It  must  be  given  freely,  and  m  most 
cases  the  consentaneous  exhibition  of  iron  and  laxalivce  mati^rially  aids  b 
effecting  a  cure. 

In  acute  iti/lamtiioli/ry  rheuvtatitni,  cimicifu^  baa  been  highly  recom- 
mended by  Dr.  Davis  and  other  practitioners,  I  have  seen  it  do  good,  but 
it  is  at  present  very  rarely,  if  ever,  used.  In  chronic  bronckilit  it  is  sume- 
limea  employed  with  bcncQt,  especially  when  the  expectoration  is  free  and 
hectic  exists. 

Administration. — As  cimicifuga  deteriorates  by  keeping,  the  fresh  drug 
should  always  be  used.  The  powder  ifi  preferred  by  Bome  practitioners ;  hui 
I  have  found  tlio  officinal  jiiiid  extract  {Exlraclum  Cimici/iufm  Flaidma, 
U.S.)  very  active.  The  dose  of  the  fluid  extract  is  from  twenty  i 
a  fluidrachm ;  of  the  powder,  twenty  to  thirty  grains. 


'H 


OAFFBA-OOFPEE.   O.B, 

The  seeds  of  the  Caffea  Arabica  are  such  familiar  objects  that  space  will 
not  be  here  occupied  with  their  description.  They  contain  a  peculiar  alka- 
loid, Cuffein,  which,  although  not  officinal,  is  worthy  of  an  extendi^d  notice. 

CAFFEIN. 

Cnffeiu  occurs  in  long,  snow-white,  silky,  opaque,  odorless  crj-sta!s,  some- 
times  conjoined  into  feathery  crystals,  of  a  feeble  hitler  taste.  It  has  a  neutral 
reavtion,  but  unites  with  acids  la  form  salts.  It  is  soluble  in  100  parts  of 
water,  IGO  parts  of  absolute  ak^ohol,  and  !i20  parts  of  ether.  It  was  first 
discovered  in  coffoc  by  Runge  (^Schiceigg.  Jovm.  Chem.  Phyi.,  xxxi.},in  1820. 
In  1827,  Oudry  discovered  a  principle  in  tea  which  he  called  ihein,  which  in 
1838  was  proven  by  Mulder  and  C.  Jobst  to  he  identical  with  caffein.  Msv- 
tius,  Stcnhouse,  J.  Attfield,  and  other  chemists  have  also  shown  that  caffmn 
is  the  active  principle  of  Guurana  (the  fruit  and  leaves  of  the  faultinla 
BOrbiliB  of  Brazil),  of  Paraguay  tea  (the  leaves  of  the  Jlex  Paroffuaieiuit), 
and  of  the  Kola  nut  of  Africa  (  CoJa  acuminala).  H.  M.  Smith  {JoHrnal 
of  Applied  Science,  Sept.  1874)  has  also  found  it  in  Yavpon  (the  leaves 
of  our  native  Ilex  CuMme). 

Piiv 810 LOGICAL  AcTiON. — ThoBtudy  of  the  physiological  action  ofcaffciB 
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I  rdatioo  to  ita  therapeutic  use  can  be  must  conveniently  made  iu  two 
Avi^ons.  namely,  the  octiou  of  lonie  and  tbul  of  minute  dnsos. 

Toxic  Dosei. — Tbo  influciicc  of  the  alkaltiid  upou  frogs  hue  been  stadicd 
Igr  Albara  {Zkultehn Kli'tuk,  1 853,  p.  370),  Falck  and  Stuhlmatm  (  Virdiow't 
Ajvhiv,  Bd.  sii.  p.  365),  Mit«cher!ich  (Der  Oicao  and  tOe  Vhocnl-uU, 
1, 1859),  I.  Hoppe  {L'tkho  Mid.,  1858),  Brill  {D<u  K-igtin,  Inaug. 
Dis.,  Slarburg,  1861),  Oscar  Johannsen  (Ueber  die  Wir/nini/  dn K'lffein, 
;.  I>is8.,  Dorpat,  1869),  and  various  otlier  observers.  Tbo  minimum  fatol 
lose  is  stated  by  Leven  {Arch,  de  Phi/nol.,  1858)  t«  be  .015  grain  in  a  fri^ 
if  moderate  die.  According  to  the  various  observers,  the  chief  symptoms  in- 
1  bj  poisonous  doses  in  the  batrachiitn  arc  muscular  quictncHK  and  vieak- 
t,  with  disturbance  of  resjtiratioa,  succeeded  by  a  stage  of  rioleiil  tetanic 
convulsions,  ending  in  genomi  paralysb  anil  death  by  at-physia,  the  heart 
"lealing  after  the  eeasation  of  respiration,  although  evidently  much  affected. 
Johannseu  denies  that  there  lu-c  any  true  convukionij  pniduDed  in  the  frog 
%j  caffcin,  but  merely  a  rigidity,  muscular  in  ite  origin  and  very  closely  allied 
to  that  pntduced  by  heating  a  muscle,  i.e.,  to  pOBt-mnrlem  rigidity.  Pratt, 
lluivevcr.  previous  to  the  publicotinn  r>f  the  paper  of  Johanusen,  had  very 
idttiiriy  nxoguiiH^d  the  eiist«nec  biith  of  this  muscular  stifliicss  and  of  con- 
Julaiona,  and  had  pointed  out  the  difference  between  tlie  latter  and  those  of 
■Crychnio,  differences  whieh  are  the  result  of  the  peculiar  condition  of  the 
'■luedes  in  thein-poisnning.  He  says,  •'  At  the  commencement  there  is  the 
il  rapid  action  and  abrupt  contraction  of  the  muscles;  but  as  the  pbe- 
komeuB  go  nn,  the  muscles  seem  to  act  slaggishly,  rcijuiring  qutt«  an  interval 
Bo  oontnct  aiid  relax,  .  .  .  the  spinal  cord  having  to  deal  with  musclc-S  already 
touch  contract«d  by  the  local  action  of  the  poison  on  their  fibres."  Moreover, 
{leren  ( loe.  eit,  p.  182 )  destroyed  entirely  the  lower  third  uf  the  spinal  cord  in 
K  frug,  and  lulniinktercd  cuffeiti,  when  the  charactcristtc  convulsions  appeared 
h  ite  upper  two-thirds  of  the  animal,  but  not  in  the  lower  third. 

Pralt  included  all  thu  tissues  <]f  a  Irog,  except  the  spine,  in  a  tight  liga- 

ure  jiwt  above  the  bifurcation  of  the  aorta,  and  administered  thein,  when 

he  ant<'rior  legs  became  very  stiff,  and  had  also  occasional  severe  convulBions, 

D  which  the  hind  legs  participated,  ollhough  between  the  paroxysms  they 

Were  periectly  relaxed,     Ue  also  noted  in  a  number  of  experiiuents  thtil  the 

tfnd  le(»  became  very  ri;j^d,  but  not  convuUed,  after  the  lower  portion  of  the 

pinal  ourd  had  been  removed  and  the  animal  poisoned. 

Buchbcim  and  Eisenmengcr  {quoted  by  Schmiodeberg)  have  recently  cor- 

twratcd  the  muscular  obanges  no(«d  by  Johannsen,  but  insist,  with  Pratt, 

t  there  are  alao  true  nervous  convulsions.    O.  Schmiudebe)^(^rfAjryEJr 

I.  J\tlhol.  u»d  Pharm.,  Bd.  ii.)  beliei'os  that  he  has  reconciled  these 

30  of  observations  by  finding  that  the  alkaloid  acts  much  more  power- 

Ulf  upon  the  muscles  of  Itana  tcmporaria  than  upon  tliiise  of  B.  csculonta; 

n  that  a  dose  of  coffein  which  enu»o.s  iuteuae  general  muscular  stiffness  in 

Sie  former  produces  in  Ibe  latter  only  tnie  convulsiuns,  the  convulsions  in 
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E.  teniporaria  being  prevented  or  masked  by  the  diwrder  of  the  muscles.  It 
aeema  to  nie  eatablUhed  by  the  whole  cvidenoe  that  i:i  the  frog  uatTein  produces 
true  riervuus  eonvulaionB  and  muBcular  rigidity.  Tlie  eoiivulBioiis  uro  prwba- 
bly  Bpiual,  since  Pratt  fuund  tliat  destruction  of  the  spine  preTenied  iheir 
dcvelupment,  but  that  removal  of  the  cerebrum  had  no  effect.  The  rigidity  is 
the  result  of  a  direct  action  of  the  cafFein  upon  the  musules,  since,  ss  Johsonsen 
fiiBl  pointed  out,  it  upreads  from  muaele  to  moacte,  as  the  hypoderBiicaUy- 
injected  poisou  diffusew  itself  and  is  ocver  developed  in  a  li^  whose  muscles 
are  protected  by  tying  the  artery.  Moreover,  in  Voit'a  experimeots  the 
rigidity  wa§  developed  aa  usual  tiAcr  the  nerve  of  the  leg  had  been  severed. 

In  birds  poisoned  with  caffein,  tlie  symptoms  (Brill,  loc.  at.,  p.  66)  are 
irregular  movcmenls,  apparently  t«  sunie  extent  duo  to  cerebral  disturbance, 
increased  rapidity  and  irregularity  uf  respiration,  spasmodic  tremblings,  and 
tetanic  and  clonic  convulsions,  with  paralytic  phenomena.  In  mammals  the 
results  of  the  toxsemia,  as  noted  by  various  observers,*  are  rcetlesanew,  hur- 
ried respiration,  at  first  a  slight  lowering  and  afterwards  a  decided  elevation 
of  temperature  {Alex.  Bennett),  muscular  weakness,  tetanic  and  clonic  con- 
vulsions, increasing  general  paresis,  and  finally  death,  apparently  tma  paraljrtic 
arrest  of  respiration.  There  is  still  a  good  deal  of  uncertainty  as  to  the 
nature  of  the  convulnons ;  but  Amory  in  some  not  very  conclnsive  experi- 
ments  found  that  they  did  not  occur  below  the  point  at  which  he  had  divided  the 
cord.  If  this  result  be  correct,  the  convulHons  must  be  ocrebral ;  but  con- 
firmation is  lacking.  Uspensky  {Reicherfi  Archiv,  1868,  p.  536)  has  found 
that  forced  artificial  respiration  in  great  measure  suspends  the  convulsions. 

In  an  elaborate  series  of  experiments,  Dr.  Bennett  {Brttiih  Medical  Jottr- 
nal,  1S74)  found  that  the  minimum  fatal  dose  of  the  poison  for  the  eat  and 
die  rabbit  wna  a  little  over  a  grain  for  the  pound,  five  and  a  half  grains  being 
required  for  a  flvc-pouud  animal. 

A'cTwiii  Si/ilcm. — There  is  no  evidence  that  caffein  exerts  a  very  marked 
influence  upon  the  ccrebrnm  of  tho  frog,  or  even  of  some  of  the  lower  mam- 
mals, unless  the  eonvulsionB  induced  hy  it  are  believed  to  be  tlie  result  of 
some  such  action.  In  certain  of  the  higher  animals,  such  as  the  eat,  it  (il\en 
produces  a  condition  of  almost  frantic  cerebral  excitement..  Upon  the  spinal 
cord  the  poison  probably  acts  decidedly ;  but  ns  to  the  nature  of  this  action 
we  are  as  yet  greatly  in  doubL  The  reflex  function  of  the  cord  is  probably 
increased  in  tlie  earlier  stuges  of  the  poisoning  and  diminished  in  the  latter 
9t^cs ;  althougli  I  have  met  with  no  carefully -con  ducted  experiments  actually 
proving  this.  Alex.  Bennett  has  brought  forward  the  theory  (Ine.  rit.,  and 
Brilith  MedicalJoumnl,  1874)  that  caffein  paralyees  the  posterior  columns  of 
the  cord  without  affecting  the  anterior  columns ;  hut  his  evidence  apjioirB  to 
me  insufficient  to  prove  his  conclusions.     He  grounds  his  belief  chiefly  on 


'  l-cvcn  {Archirti  d,  f *jrn../n3K.  ISeS)  j  Amorj  (Bo.l 
i.,  IBUBJ;  Prutt  (Ibid.,  il.,  1868}  j  Alax.  lieDnott  {Etlinbi 
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I  findiug  lliat  in  poisoned  frogs  and  rabbits  galvanization  of  the  poaterk 
l-ColuninH  of  the  eiposed  cord  produced  cither  no  muscular  contnictions  t 
only  iuch  aa  were  very  much  more  feeble  than  those  provoked  by  galvania 
tion  of  the  posterior  columns. 

The  motor  nerves  appear  not  to  bo  affected,  unce  Alex.  Bennett  has  foaad 

that  afl«r  death  from  ihein  they  retain  their  normal  Busceplibility,  and  Pratt 

.  BBTTOunded  one  crural  nerve  of  a  fVog  with  a  puetc  "  of  thcin  and  water," 

I  and  irritated  the  apinal  cord,  when  both  legs  responded  with  uniform  alacrity. 

I  Bennett  also  tied  tbe  crural  artery  of  a  frog,  ])oisoDed  il  with  the  alkaloid, 

ftod  found  that  irritation  of  the  cord  produced  equally  active  contractions  in 

Uie  two  legs.     Upon  the  sensory  nerves  it  is  affirmed  tbat  the  poison  'acts 

re  docidedly ;  but  careful  experiments  are  still  wanting  to  prove  thb.    The 

[  chief  evidence  is  furnislicd  by  Pratt,  who  found  that  when  the  left  sciatio 

I   nerve  of  a  beheaded  frog  was  surrounded  by  a  paste  of  thein  and  water,  after 

'  t£n  minutes  irritation  of  the  right  foot  produced  reflex  inoveiiieiits,  whilst 

rritatton  of  tbe  left  foot  fiiile<l  to  elicit  any  response. 

MuaeuUtT  Syileni. — When  the  iaolnted  muscle  of  a  frog  is  thrown  into  a 
one  per  cent,  or  even  weaker  solution  of  caRcin,  it  bccomea  in  from  two  to 
three  minutes  contracted,  swolleu,  round,  stiff,  and  unable  to  respond  to  tbe 
gnlvanie  eurrerit.  It  has  been  proven  that  rigor  mortis  in  due  to  a  coagulalion 
of  the  myosin  of  muscles;*  and  it  is  probable,  but  not  proven,  that  the 
duuige  wrought  by  eaffein  is  of  such  nature.  That  it  is  purt-ly  mus<.'u]ar  is 
shown  by  the  esperiments  of  Pratt  and  Voit,  already  quoted,  in  conjunction 
with  one  lu  nhieb  I'ratt  foand  that  when  an  isolated  muscle  was  soaked  in  a 
solution  of  ourari  until  the  nerves  were  killed,  and  then  thrown  into  a  solu- 
tion of  caffeiu,  the  usual  rigidity  was  developed.  Jobannscn  (6/c.  cil.,  p,  22) 
states  that  when  a  muscle  under  the  microscope  is  touched  with  caffein,  its 
fibres  enn  be  seen  to  contnict  half  their  length. 

CirettliUi'in. — Caffein  undoubtedly  exerts  an  bfluence  upon  the  heart, 
■Ithoogh  the  viscus  in  animals  poisoned  by  the  drug  continues  to  Iwat  afler    ' 
the  cessation  of  respiration.    According  to  V<nt  (quoted  by  Brill),  in  the  frt^ 
the  rapidity  of  the  cardiac  pulsation  is  at  first  increased,  but  the  pulsations  soon 
bctwrae  slower  niid  slower,  and  are  occnmpnnicd  by  irregularity  of  rhythm  ; 
the  heart  finally  ceasing  to  act,  but  still  responding  to  stimuli  at  a  time  when 
the  ToluntAiy  musclce  are  absolutely  dead.     Upon  the  heart  of  the  Wiumiial 
the  poison  probably  acts  precisely  ss  it  docs  upon  that  of  the  frog :  iu  the 
I  first  stages  of  the  toxfcniia  the  pulse-rate  is  very  greatly  increased,  as,  ac- 
cording to  Leven,  is  also  the  arterial  pressure.     The  action  of  the  poison  is   j 
probably  directly  upon  the  cordiae  muscle  or  its  contained  ganglia,  for  Jo-    j 
honnsen  fonnd  that  the  cut-out  heart  of  the  frog,  when  ploced  in  the  solutaon 
of  udfein,  acted  very  much  us  the  viscus  does  in  the  poisoned  batrachion. 
'  Moreover,  Leven  {foe.  cil.,  p.  184)  divided  the  pneumogastrics  and  aympa- 
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tbetics,  anil,  as  he  ami-rte,  uulated  the  heart  from  the  vpinsl  cord,  md,  m 
ai]miDist«ring  caSL'to,  found  that  both  the  art<--m1  j)r«e8un!  iiiid  thi>  nln  of 
the  cardiac  puleationa  were  increased.  In  regHtd  lu  tlie  aUiuD  of  the  dtiig 
on  tLe  voso-motur  Dcrrcs  ne  have  do  definite  knowledge.  j 

Od  man  toxic  doses  of  caSeiii  would  probably  act  as  ihey  da  vfov  the 
loner  animaJa,  the  cerebral  excitcnient  heiog  tnore  promineat  in  the  nmt 
proportirin  as  the  liamau  brain  is  more  developed  than  the  animal  Rfebmni ; 
but,  ao  far  ai«  I  know,  there  b  do  recorded  case  of  acute  poisoniii^  bjr  offw. 

Effi:cl$  of  ThevapfMtic  htjtxM. — The  peculiar  wakefulness,  the  inraeaKd 
Qieutal  activity,  and  the  oflen  ncrrous  reetlaeneK  which  are  induced  by  Eti«ng 
coffee  are  ikuiiltur  phcuomeiia  to  a.lmoat  everyone.  They  are  without  doubt 
largely,  but  ore  not  dto^^'cthi.'r,  due  to  the  cafiein  contained  in  the  bcreiage. 
By  dosFB  of  two  or  three  grains  of  the  alkaloid  a  very  Hmilar  8tat«  of  budy 
and  mind  is  induced,  lichinann  found  that  eight  grains  of  caffein  piudoted 
increased  frequency  of  the  pulso,  very  frequent  urination,  tremnlousDes, 
escitcd  meutal  nuLion,  passing  into  a  form  of  delirium,  with  contusion  of 
thought,  visions,  and  finally  a  deep  sleep.  The  ki^est  amount  that  I  ture 
raet  with  us  having  been  taken  by  man  (twelve  grains)  was  ingested  by  Dr. 
Pratt  (Joe.  cit).  About  two  hours  aJ\er  the  dose  had  been  swallowed,  inl^ose 
physical  restlessness  and  a  very  uneasy  condition  of  the  mind  were  developed; 
very  murked  geueral  muscular  tremulousnees  soon  followed,  and  the  mental 
anxiety  increased.  After  this  passed  off,  there  was  obstinate  sleeplessDees, 
with  active  and  persistent  thinking,  and  frequent  uriDution.  The  increase  of 
brain-power  which  has  been  noticed  by  various  observers  afW  caffcin,  as  well 
aa  after  coffee,  tea,  guarana,  and  iJI  the  allied  crude  drugs,  is  undoubtedly 
real,  and  must  bo  due  to  a  direct  stimulant  action  exerted  upon  the  cerebrum. 
The  cspcrimenbt  made  upon  animals  with  toxic  doses  indicate  veiy  stron^j 
that  the  physical  restlessness  and  treinulousoctis  are  due  to  spinal  stimulation 
and  are  the  counterpart  of  the  convulsions  which  toxic  dosc.s  produce. 

It  appears  to  me  that  tlie  cerebral  stimulation  of  caffcin  differs  from  that 
of  opium  in  that  it  affects  the  rcueoning  faculties  at  least  as  profoundly 
aa  it  does  the  ima^nation.  Coffee  prepai'es  lor  active  work  both  mental  and 
physical,  opium  rather  for  the  reveries  aud  drcnms  of  the  poet, 

The  enonnous  use  made  by  mankind  of  subatanccs  containing  caffein  tn- 
dicatf'B  that  in  some  way  it  is  directly  of  service  in  the  wear  and  teur  of  daily 
life.  It  is  not  probable  that  any  of  the  caffeiu  b  Assimilated,  but  it  may  be 
considered  established  that  it  cheeks  very  greatly  the  elimination  of  nitrogen, 
or,  in  other  words,  lessens  the  waste  of  tissue.  The  subject  was  laboriously 
investigated  by  Julius  Lehmann  in  1853,  and  by  F.  W.  Bocker  in  1854,  and 
earlier.  Dr.  Lehmann  found  that  the  exhibition  of  six  grains  of  cuffein  daily, 
the  regulated  diet  being  uniform,  diminished  the  elimination  of  urea  &om 
twelve  to  twenty  per  cent.  Upon  experimenting  with  the  ompyrcumatic  oil 
of  coffee  he  found  that  it  lessened  even  to  a  proportionately  greater  extent 
the  elimination  of  urea,  and  also  aeted  very  powert'ully  in  producing  eleep- 
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ssDe&s,  to  that  ibo  favorite  beverage  is  by  no  meana  dependent  upon  ita 

inuiucd  caffein  for  all  of  its  activity.     Dr.  Biitker  published  Ida  reaearcheB 

I  ooffee  in  1840  {Britrlige  xur  ni:iikiuuh,  Bd.  i.),  but  I  bavo  uever  s 

iny  abstract  uf  iliu  artielc,  other  than  the  Btatoincot  that  ho  found  that  the 

drug  causitt  diminished  eliniiuation  of  urea.     Hie  investigaliun  of  tlio  effix-t 


r  ffei, 

e  analyzed 

uniilar  diet 

of 


f  tea  wao  most  elaliurate  and  bborious  (^Archiv  Jrr  Vrreint  ft 
irbnten  i.  rdrtlei-aiig  d.   Witgen.  i/fi/iuni/fl,  Bd.  i.  p.  213).     J 
e  fteoea,  the  urine,  and  the  products  of  respiration,  and  found,  a 
long  maiutained,  that  the  tea  did  not  affetit  sentdbly  the  e!i 
loaic  add  Itoiu  the  lungs,  but  did  very  decidedly  diminish  the 

^  and  also  of  nitrogenous  matters  in  the  fieeiw.  He  then  tried  abstaining 
a  food  for  periods  of  thirty-sis  hours,  with  and  without  the  use  of  t«a, 
irith  results  perfectly  in  accord  with  those  just  stated.  In  an  exporimeni 
a  dog  fed  upon  a  uniform  diet,  Dr.  I.  Hoppo  (^DeulaeJtet  Kltiilk,  18S7, 
I.  ISl)  tonnd  that  caffein  very  sensibly  lessened  the  elimination  of  urea. 
Although  the  evidence*  would  be  more  absolutely  conclusive  if  more  abun- 
dftnt,  yet  it  seems  to  me  sufficient  to  show  that  cafiein  and  the  dnigs  contain- 
Ivcly  diniinisli  the  tissue-waste  of  the  body. 
Therapecttics. — The  use  of  caffein  as  a  remedial  agent  in  disease  Is  voiy 
iKiuited,  whilst  its  employment  in  health  as  an  article  of  diet  is  the  daily 
practice  of  a  great  part  of  the  race.  The  only  indication  in  disease  which 
ear  knowledge  of  the  physiological  action  of  the  drug  cslabUshea  its  fitucss 
It,  id  as  a  cerebral  stimulant;  for  this  purpose  it  is  often  used  in 
t  hcadacha  and  in  opiiim-poitoniiig.  The  first  of  these  disorders  it 
iometlmes  relieves  in  a  marvellous  manner,  but  more  oiVn  it  fails  to  au- 
^VDmpliBfa  good.  To  predict  in  any  case  what  ita  influence  will  be,  in  the 
present  state  of  our  clinical  knowledge,  b  impossible ;  but  the  remedy  may 
■Iwaya  be  tried  in  safety  in  the  dose  of  two  grains,  taken  when  the  paroxysm 
'b  coming  on,  and  repeated  once  in  forty  minutes  if  necessary,  Very  strong 
<eoffee  ia  almost  always  administered  in  unlimited  ijuantities  in  opium-poison- 
ing, but,  so  far  as  I  know,  Dr.  J.  Uughes  Bennett  {BrilUh  Med.  Journ.. 
1874,  p.  f!OT)  has  made  the  only  attempt  to  establish  b;  exact  experiments 
flie  asserltHl  antugunisiu  of  caffein  and  opium,  That  obsen'er  found  that 
tlie  exhibition  of  from  four  to  four  and  a  half  grains  of  caffein  would  save 
S  proportion  of  uata  poisoned  with  the  previously-ascertained  minimum  lethal 
13  (It  gr.)  of  morphia.  Several  of  the  cats  which  had  thus  been  saved 
jpiecurabcd  some  days  aAerwards  to  one  and  seven-eighths  grains  of  morphia. 
The  caffuio  was  powerless  to  save  animals  to  which  lai^er  doses  of  thu  nar- 
eodc  bad  been  given ;  so  that  it  is  fair  to  conclude  that  caffein  is  within 
liftrrow  Uiuita  antagonistic  to  the  narcotic  alkaloid. 

■  C.  0.  Lehraunn  u  ulstwl  bi  Brill  tn  huTD  found  thai  oalTciD  loDrvaKS  tbo  ollminition 
bat  t  think  Ibcro  nii 
I  Id  g»t  noorM  to  liis 


cliDiui]  use  18  in  the  relief  of  paia.  Of  course  the  AnaMhefiet  might  also  be 
discuEsed  under  this  heading,  but,  as  they  make  a  very  markod  group  of  tlicin- 
Aelves,  they  ai^  best  eoDsidered  as  &  separate  class.  The  only  drug,  I 
opium,  trhich  seems  wortliy  of  a  place  iu  tlie  present  dlTtBion,  i 

OPIITM.    U.S. 

The  inspissated  juice  of  the  unripe  capeulcs  of  the  Papaver  Eomniren 
or  poppy.  It  b  obtained  by  incising  the  eapsules  with  a  atnalt,  shaip  k 
and  twenty-four  hours  afterwards  scnipiiig  off  the  exuded  juice  with  a 
blade.  Opium  is  produced  in  various  parts  of  the  world, — chJcfiy  in  Turkey, 
Asia  Mhiur,  Pentin,  and  India,  but  also  to  a  very  slight  extent  in  Kngland, 
Oeruauy,  and  the  United  States.  Our  market  is  almost  ezdusively  supplied 
from  Amb  Minor,  with  the  yariety  known  as  Smyrna  or  Tari-ry  Opium. 
This  occurs  in  masses  from  the  site  of  the  fist  to  that  of  a  didd's  hend, 
irregularly  globular,  more  or  less  lliittened,  covered  cxt«mtdly  with  the  rap- 
Bules  of  a  species  of  Rumex  or  dock,  hard  eitemally,  sofWr  and  of  a  reddish- 
brown  color  within,  and  of  a  strong  narcotic  odor  and  taste. 

Smyrna  opium  is  at  times  variously  adullemted  with  gum,  licorice,  and 
other  substMiocs.  Such  specimeua  are  said  generally  to  vaut  the  Itumex 
capsules.  A  rough  but  pretty  fair  t«Bt  of  the  purity  of  opium  is  per- 
formed by  draRing  a  piece  of  it  across  a  sheet  of  white  paper, 
much  adulterated,  the  mark  will  be  continuous, — not  iutemipled,  as  it  shoj 
be.  Of^n  the  black  color,  the  adhesive  consistency,  and  the  sweetish  t| 
will  also  betray  tlie  nature  of  the  sample. 

On  exposure  to  the  air,  opium  becomes  hard  and  brittle,  and  is  readily 
reduced  to  a  powder  of  a  yellow ish-brovrn  color.  It  yields  to  water,  alcohol, 
and  diluted  acids,  forming  dark-brown  solutions,  Ether  does  not  extract  all 
of  its  medicinal  priocipies.  It  is  a.  very  complex  body,  containing  the  d 
loids  morphia,  codein,  narceia,  nanMitioa,  tJiebaia,  papaverina,  porphyi 
cryptopia,  meconia,  opiania,  paramorphia,  besides  meconie,  thebolactic,  ■ 
sulphuric  acids,  extractive  matter,  gum,  glucose,  fixed  oils,  a  volatile  odOM 
principle,  and  other  subslances  of  no  iinp<irtance.  In  regard  to  the  propor- 
tions of  the  more  important  principles,  Messrs.  Smith  of  Edinburgh  obtjiiued 
2(M  ^_ 
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I  Ifll)  part8  of  fine  opium  10  parta  of  morphia,  6  of  narootina,  1  of 
pkpaTerina,  O.IS  of  thebaia,  0.03  of  codcia,  O.OI  of  meconia,  0.02  of  oarceU, 
nd  4  of  inecflnic  acid  ( Pliam.  Journ.  and  7\-a»s.,  October,  1865,  p.  183). 
Good  opium  should  ^icld  from  nine  to  fourteen  per  cent,  of  morphia. 

Aa  nimxmic  acid  strikes  a  blood-red  color  with  a  persaJt  of  iron,  the  Utter 
iffonls  a  ready,  although  not  deciMTe,  test  for  opium  and  the  mcconat«s. 

PavsiOLOOiCAL  Action. — When  opium  is  taken  in  such  dose  aa  to  pro- 
bee  its  mildest  pbyeiological  effects,  it  exerts  a  quictiog  influence,  inducing 
I  peculiar  dreamj  condition, — very  generiilly  a  feeling  of  Iricn/aiiance, — 
jhuiiig  ffhich  images  and  ideas  float  before  the  mind,  and  by  ibe'ir  cudlcea 
o<l  effortless  repetition  shorten  the  time,  which  Beem§  to  lose  itself  in  rest. 
t  ie  commonly  asserted  that  there  ia  a  stuge  of  the  action  of  opium  iu  whiuh 
be  activity  of  the  meuttJ  faculties  is  exalted.     This  may  be  so  in  some 

sons,  and  especiully  in  those  who  have  accustomed  themselves  to  the  use 

r  the  drug  as  a  stimulant*,  but  my  experience  is  that  in  those  who  do  not 

mbitoAlly  take  opium  true  mental  power  is,  during  oil  the  stages  of  the 

a  of  the  drag,  diminiished  rather  than  bcrcnsed.     The  state  induced  is 

r  tho  fabled  calm  of  the  lotus-eater  than  the  energetic  activity  of  pro- 

hiclion.     Kven  in  those  who  are  a^nistomed  to  the  use  of  opium  as  an  aid 

D  work,  I  think  it  is  the  imagination  rather  than  the  reasoning  facnltieB 

irhich  is  excited  hj  it.     After  a  length  of  time,  varying  according  to  the 

»  of  the  patient  and  the  dose  of  the  di-ug,  the  condition  which 

IS  Ih?4>ii  noted  gradually  passes  into  sleep, — either  light  and  dreamful,  or 

Kturol,  or  heavy  and  deepening  int«  stupor,  according  to  the  amount  of  the 

g  ingested.  On  awakening,  tlie  patient  may  return  at  once  to  his  normal 
pndiiion,  but  very  of^n  he  experiences  a  state  of  depression,  as  shown  by 
IDguor,  a  little  headaebe,  nausea,  or  even  vomiting,  which  may  last  for  some 
wan. 

After  very  lai^e  doses,  the  first  stage  of  the  action  of  opium  is  very  short, 
r  it  muy  be  entirely  wanting,  sleep  coming  on  almost  at  once.     Thus,  I  have 

1  deep  coma  produced  in  three  minutes  by  a  hypodermic  injection  of 
borphio.  The  symploma  of  the  second  stage  of  opium-poisoning  closely 
esemble  those  of  congestion  of  the  brain :  the  pupils  are  strongly  contracted ; 
he  face  more  or  less  saffused,  often  deeply  eyanosed ;  the  pulse  full,  slow 
nd  strong ;  the  skin  generally  dry  and  warm  ;  the  respiration  slow  and  deep, 
nd,  it  may  be,  stertorous ;  unconsciousness  is  apparently  complete,  but  very 
enerally  the  sobject  can  be  aroused  by  violent  shaking  or  by  shouting  in  his 
■r,  hnt  relapses  at  once  when  left  to  himself.  When  the  patient  is  aroused, 
be  reapiraliona  become  more  rapid,  and  the  skin  often  regains  almost  at  once 
la  DOnnal  color.  Death  very  rarely  occurs  during  this  second  stage  of  opium- 
jwaouing.  When  the  symptoms  do  not  gradually  amcliomtc,  the  third  stage, 
^l  of  prostration,  is  developed.  The  coma  is  now  profound,  and  to  arouse 
ite  patient  may  be  impossible ;  the  pupils  are  absolutely  contracted,  or,  aa 
eath  approaches,  are  widely  dilated ;  the  rG8]iiralions  ore  distant,  slow,  feeble, 


and  imperfect,  nnd  often  inUrmiptcd  by  ititcrvals  of  denth-like  fpiirt ;  tie 
conDtenrmco  is  at  one«  piOlid  and  cyunosed ;  the  pulee  grows  more  and  more 
rapid  and  more  and  more  feebk ;  the  skin  ie  cold  and  nimst,  finally  covered 
witb  a  dammy  sweat.  Kvcn  jet  the  patient  may  recover :  if  be  do  ho.  tha 
return  to  life  ia  motit  gradual ;  if  he  do  not,  death  ocmire  generally  by  failure 
of  tbe  respiration,  but  amid  an  almost  complete  estingiuaiinieat  yf  the  I'ttti 
functions. 

Although  the  eymptoms  which  have  h«en  narrat«d  arc  tboee  usually  pro- 
duced by  opinm,  yet  in  certain  individuaU  the  drug  provokea  quite  different 
phenomena.  One  of  ihe  most  common  of  thete  ilepartures  from  the  urdinaiy 
course  of  Bymptoms  is  an  excessive  depression  following  the  sleep  prudm*d 
by  moderate  doses  of  the  medicine.  This  state  is  seen,  ao  far  aa  my  eipe- 
rience  goes,  most  usually  in  females  of  weak,  nerrous  organizaiion,  such  as 
are  peeuliuriy  liable  to  attacks  of  neuralgia,  Tbe  n-mptoms  are  a  fei'ling  of 
weakness  and  prostration,  often  aceompunied  hy  cbillioees,  dull  headache,  and 
giddiness,  but  especially  marked  by  intense  nausea  and  frequent  Tomittug. 
Very  freijuently  tho  latter  does  not  occur  so  long  afl  abaolute  rest  in  the 
horizontal  position  is  maintained  :  indeed,  nn  almost  diagnostic  sign  of  ihia 
affection  may  be  found  in  the  fact  that  tbe  stomach  is  quiet  bo  long  as  the 
patient  keeps  the  head  upon  the  pillow,  but  the  distreBS  occure  at  once  npon 
rising  up.  In  some  caees  this  condition  of  depression  even  replaxrea  the 
normal  second  stage,  so  that  opium,  instead  of  bducing  quiet  sleep,  will 
provoke  alarming  depression  and  vomiting,  either  with  or  without  drowsinea. 
Thus,  cases  have  been  reported  in  which  one-fonrth  of  a  grain,  or  a  somewhat 
greater  quantity,  of  morphia,  hypodcrmieally  injected,  has  been  followed  at 
once  by  syncope,  witb  struggling  for  breath,  and  apparently  imminent  or  even 
present  death.* 

A  second  and  rarer  idiosyncrasy  towards  opinm  exists  in  those  persons 
who  arc  rendered  by  it  very  delirious,  it  may  be  even  wildly  so.  In  certain 
cases  of  opium -poisoning,  convulsions,  either  partial  or  complete,  have 
occurred  amidst  the  more  usual  phenomena. 

Opium  at  first  sight  appears  to  act  so  differently  upon  the  lower  animala 
than  it  docs  upon  man,  that  it  seems  necessary  to  discuss  this  action  by  itaelf. 

In  182C,  Charvet  (/VreiVa'«  Materia  Mulica,  vol,  ii,  p.  I03S,  Philadel- 
phia, 1S54)  found  that  opium  acts  upon  all  classes  of  animals,  inducing  in 
the  invortobrata  weakness  or  paralysis  of  the  contractile  tissue,  with  gradual 
sinking  and  death ;  in  fishes,  a  weakened  paralytic  condition  of  the  muscular 
system,  associated  with  convulaii>nB ;  in  birds  and  mammals,  paralysis,  con- 
vulaons,  and  stupor.  These  researches  have  been  recently  much  extended, 
but  in  considering  them  I  shall  confine  myself  to  the  verlebrata. 


•  Sue   Rop 
b7  Mr.  Bnln 
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_^niMi  one  or  two  grainB  of  opium  arc  injecl*)!  uniler  the  skin  of  a  frog 

^^tilliker,  nVeAoifV  Areki'i;  BJ.   s.  p.  24S ;  J,  F.  H.  AlUrs,  rirchow'n 

'.T^hiv,  BJ.  jciri.  p.  229),  in  from  six  to  l€ii  minutes  a  condition  of  csejta- 

*  *j  ia  ioduccd,  so  that  the  least  touch  produces  Tiolent  («tanio  convulsions, 

^**oh,  a  little  later,  also  occur  without  obvious  cause.     After  a  time,  these 

**Tntsioas  gradually  give  way  to  a  deepening  paralysis.     The  breathing, 

(.^""^^'inusly  disturbed,  becomes  more  and  more  shallow  and  imperfect,  and 

*>.iilly  ia  suspended.    Morphia  acta,  apparently,  on  frogs  in  the  same  mannor 

^'^    npiiim :    at   least   Drs.    Richard   Gscheidlen   ( Uatersuchmgeii   av»  dart 

I  -*^jFjiofoy.  Lahoratnrinm  in   Wurzbvrg,  Bd.  ill,  p.  15)  and  W.  BmI  {Rei- 

^^erl'i  Arcliiv  fiir  Anatomie,  1869,  p.  128)  have  found  that  in  large  dosea  if 

Indoces  the  counterpart  of  the  series  of  phenomena  just  described.     The 

Mter  obaerver  noted,  however,  that  wheu  a   minute  dose  (15.23  ratlli- 

us)  waa  employed,  immediately  following  the  injection  came  a  brief 

eriod  tif  digquictade  ;  one  minute  afterwards  the  frog  returned  to  ita  nor- 

Bftl  stdte,  iu  from  six  to  ten  minutes  Buffered  a  diminuiton  of  excitability. 

■od  in  from  twelve  to  fifteen  minutes  felt  into  a  stupor  which  coDtinued  from 

T  tg  ten  hours.     After  awakening,  the  reflex  excitability  seemed  greater 

Iban  normal  ."* 

According  to  Kolliker,  the  opium -convulsions  take  place  after  the  cord  has 
been  divided  below  the  medulla,  or  even  as  low  down  as  the  third  vertebra. 
1  a  single  experiment,  tetanus  did  not  occur  after  division  of  the  cord  at 
e  fifth  vertebra ;  but  the  quietness  was  probably  simply  due  lo  cxiiaustion, 
■  the  frog  hail  already  been  poisoned  for  a  length  of  time  and  had  suffered 
1  of  the  medulla  and  of  the  cord  below  the  medulla.  These  fueta 
to  prove  that  the  convulsions  are  reflex  and  of  spinal  origin.  The 
mvuUtve  movements  which  are  present  late  in  the  poisoning  would  appear 
f  peripheral  origin ;  at  least,  in  Albers's  exfieriments  (foe.  eii.)  they 
Kcurrcd  in  limbs  whose  nerves  had  been  previously  cut  so  as  to  sever  all 
KmneclJon  with  the  nerve-centres.  Further,  botli  Kbiliker  and  Alhcra  assert 
Imt  some  of  the  conrulsinns  are  epileptiform, — i.e.,  of  cerebral  origin. 
Further,  Dr.  8.  Meihniien  (Arch./.  Phi/nohg.,  vii.,  1873)  states  that  the 
IKmmlsions  occur  at  a  time  when  meehauical  irritation  fails  to  induce  any 
If  these  experimental  resulls  be  correct,  opium  apparently  induces 
B  the  frrig  three  kinds  of  convulsions,  of  which  those  of  refiei  origin  ore 
ffobably  tlie  chief 

Kiilliker,  from  his  investigations,  concluded  that  ojuum  does  not  act  upon 

be  peripheral  nerves  of  frug« ;  but  the  recent  very  olahoratu  and  apparently 

ninte  experiments  of  R.  Oscheidlen  (  Uiitenuc/iwiffen  aim  dem  Phytii^Aog. 

liumttorimH  in  Wilrthur^,  Eweiter  Theil,  1869,  p.  1)  have  shown  that 
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morphia  in  small  doses  increases  tbe  eicitabUitj  of  tlie  motor  nerra  luid  I 
afbrwardH  depregaes  them  ;  after  large  doses  the  period  of  excitation  ieshoit, 
that  of  dcpressioiT  soon  coming  on  ;  and  after  enormous  doKS  diminution  of 
fiiDctional  ai?tivity  is  at  once  mnnifeeted.  Roth  G»cheidlen  and  Kolliker 
agree  that  neither  the  oontraclilo  power  of  the  musdea  nor  the  cxcitabili^ 
of  the  motor  nerves  is  dystroyed  bj  opium  or  morphiu,  although  Alben 
(  Virckoic'»  Archie,  Bd.  sxtI.)  asserts  that  both  are  extinguished.  Gseheidlcn 
calls  attention  to  this  disagreement,  and  states  that  he  has  verified  his  om 
results  by  fretjuetit  experimentation  with  onormoos  doses  of  the  alkaloid. 

Experiments  upon  the  eonsory  nerves  are  always  nnsatisfiictory,  bat 
Gscheidlen  (?oc.  cit.,  p.  17),  employing  the  method  of  Pfliigcr,  found  that 
morphia  locally  applied  intensifies  and  protratts  the  exdtahility  of  an  afferent 
nerve  in  cases  of  strychnic  poisoning. 

As  already  stated,  the  opium-convulsions  of  the  frog  are  chiefly  due  tc  an 
escitafion  of  the  reflex  ceutrca  of  the  cord.  Gscheidlen  has  confirmed  this 
by  direct  experiment,  and  1ib£  also  proven  that  in  the  latter  sloges.  when  the 
motor  funcfiuns  are  depressed,  the  paralysis  is  largely  of  spinal  origin,  the 
reflex  activity  of  the  cord  being  greatly  lessened. 

Our  knowledge  of  the  action  of  morphia  upon  the  nervous  syelcm^f  the 
frog  may  be  summed  up  as  follows: 

Moqihia  in  minute,  non-toxic  doses  eanses  sleep,  followed  by  augnientntion 
of  reflex  activity ;  in  lai^,  toxic  doses  it  produces  violent  convutsious,  Itil- 
lowed  by  paralysis.  The  convulsions  are  chiefly  spinal,  and  due  to  a  hdght- 
ened  spinal  activity,  but  are  t*i  some  extent  probably,  also,  of  cerebral 
origin,  and  later  in  the  attack  arise  from  a  direct  action  of  the  alkaloid 
upon  the  muscle  or  the  norre-eniUngB  therein  ;  the  paraly^s  is  oansed  by 
a  depression  of  the  cord  and  a  diminution  of  the  conducting  power  in  tbe 

Dr.  S.  "Weir  Mitchell  has  shown  (American  Joumnl  of  the  MetJxeal 
Se!ener»,  Jan.  18G9,  and  Jon.  1870)  that  birds,  as  represented  by  pigeons, 
chiukens,  and  ducks,  arc  very  insusceptible  to  the  toxic  action  of  opium  and 
its  chief  derivative,  morphia.  It  appears  to  be  impossible  to  kill  a  pigeon 
by  opium  given  by  the  mouth,  and  of  morphia  from  eight  to  fifteen  grains 
are  re'juired  to  produce  a  fatal  reisult;  but  when  given  hypodermically  &om 
two  to  three  grains  of  the  alkaloid  suffice.  These  results  have  been  in  great 
measure  confirmed  by  Dr.  B,  W,  Richardson,  and  are  no  doubt  accunUe- 
Tbe  symptoms  induced  have  been  very  uniform ;  they  are  unsteadiness, 
labored  breathing,  increasing  signs  of  apnaia,  unaltered  pupils,  and,  finally, 
general  eonvulaions  and  death.  No  true  hypnotic  effect  has  been  observed, 
but  a  curious  and  very  great  rise  of  temperature  just  before  death  was  noted 
in  one  case.  As  Flourens  affirms  that  a  single  grain  of  the  aqueous  extract 
of  opium  will  throw  a  sparrow  into  a  profound  stupor,  it  can  soaroely  bo 
allowed  as  proven  that  the  drug  acts  upon  all  birds  as  upon  those  experi- 
mented with  by  Dr.  Mitchell.  ^^^ 
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Upon  dogs  moqihia  nets  Tcry  much  ae  upon  man.*  In  very  many  caaee, 
not  in  tte  majority,  eight  to  ten  grains  of  the  nlknloid  injected  iiiW  a  di>g 
of  moderate  si*e  will  caitso  deep  sleep,  amounting  to  coma,  bo  that  the 
Kninud  will  remain  io  any  poHitinn  in  which  he  may  bo  plaoed.  The  length 
mad  di^th  of  this  sleep  are,  of  courae,  proportionate  to  the  dose :  when  at 
all  prrjoand,  it  is  aceompHnJed  by  niarked  insensihility  to  pinching  and  other 
■^inns  of  external  irritation.  A  repetition  of  irritation,  and  especiolly  a 
mddcn  loud  noise  or  shaking,  will,  however,  arouse  the  animal,  precisely  aa 
in  nan.  Indeed,  sometimes  the  dog,  even  when  comatose,  seems  more  than 
Rnnndly  M^naitirc  to  Bnddon  noise,  trembling  and  starting  in  an  almost  con- 
Tulsive  manner.  After  awaking,  the  dog  shows  nnmistakablo  signs  of  nervous 
«iid  psjchital  depression.  In  walking,  the  hind  legs  are  dragged,  as  though 
■emi-panljitcd  ;  the  eyes  are  haggard  ;  the  naturally  brave  ajiinial  towers  in 
'  seeks  to  hide  himself,  no  longer  recogniiiing  his  master,  and  does 
to  his  natura)  condition  for  many  hours.  After  emuller  doses  the 
effects  Are  projiorlionately  leas  intense.  It  has  been  shown  by  Ilarley  that 
in  «otne  do^,  precisely  as  in  some  people,  morphia  fails  to  exert  its  usual 
Irfpaolic  action,  but  produces  great  depreasinn,  as  evinced  by  &intncss,  pro- 
lODged  nausea,  and  retching,  interrupted  only  by  interviils  of  dreamy  delirious 
•omnolency. 

In  the  hoise  (Harley,  toe.  n'/.),  two  or  even  three  grains  of  morphia  hypo- 
dermically  injected  produce  sometimes  a  slight  drowsiness,  sometimes  no 
perceptible  effect.  Doses  of  from  four  M  six  grains  cause  great  restle^ness 
•ad  accelerated  pulse.  The  mouth  is  moist,  the  temperature  of  the  skin  and 
iti  secre^on  increased;  Ihe  animitl  paws  continually,  and  treads  about  in 
his  stall  with  an  almost  rhythmical  movement.  After  twelve  grains,  Harley 
lome  cases  very  great  cxeileroent,  as  shown  by  marked  increase 
the  rapidity  of  the  heart's  action,  by  muscular  rigidity  and  tremors,  by 
tho  utimal  walking  rapidly  to  and  fro,  slobbering  and  sweating  profusely, 
n  another  horse,  after  an  immediate  strong  erection  of  the  penis  and  copi- 
H  emission  of  semen,  heavy  sleep  came  on,  interrupted  after  the  third  hour 
f  the  nsual  symptoms  of  excitement.  Thirty-ux  grains  of  the  acetate 
Hind  in  a  powcrftil  hunter  deep  comatose  sleep,  commencing  in  fifteen 
linittM  and  lasting  for  three  hours,  when  it  was  replaced  by  intense  rest^ 
Anoas  and  severe  delirium,  continuing  for  seven  houra.  During  this  time 
le  animal  was  perfectly  blind. 
Barbicr's  previoos  experiments  upon  the  hor 
id  yielded  results  similar  to  those  of  Harley 
ind  found  tb>t  four  drachms  of  the  ar|ucous  c 
iokot  tremblings,  apparent  insensibility  to  ext 
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e  (riBOted  by  Prof.  Still*?) 

He   osed  larger   dosca, 
ttract  of  opium  produced 
convulsions 
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without  coma,  and  death.     One  hundred  grains  of  the  acetate  of  morpliia 
killed  a  horse  by  convulsions  in  three  hours. 

In  the  mouse,  according  to  the  experiments  of  Harlej,  the  first  effect  of 
an  injection  of  from  one-twentieth  to  one-twelfth  of  a  grain  of  morphia  is  a 
tonic  cramp-like  contraction  of  the  muscles,  especially  of  the  trunk,  of  such 
character  that  periods  of  forced  rest  alternate  with  a  slow,  laborious  creep, 
which  seems  to  originate  not  in  the  limbs  but  in  the  trunk  itself.  Tlicre  is 
in  this  state  no  tendency  to  somnolency,  but,  on  the  contrary,  an  abnormal 
sensitiveness  to  loud  sounds,  which  cau^  the  mouse  to  resume  for  a  moment 
active  running  movements.  The  breathing  is  irregular,  the  pulse  accelerated, 
and  finally  stupor  develops  itself,  and  coma  deepens  into  death  by  apnoea ;  or, 
othem'ise,  recovery,  preceded  by  convulsive  movements  of  the  hinder  part 
of  the  body,  is  gradually  brought  about. 

In  reviewing  the  action  of  morphia  upon  the  lower  animals,  it  becomes 
very  evident  that  whilst  we  are  not  in  a  position  to  explain  all  of  the  symp- 
toms, yet  two  classes  of  phenomena  are  everywhere  discernible, — t.c,  the 
spinal  and  the  cerebral, — and  that  the  higher  in  the  scale  of  life  any  given 
aiiiniul  may  be,  tlie  more  marked  are  the  brain-symptoms.  These  cerebral 
phenomena  are  mostly  sleep  and  stupor;  but,  as  is  well  known,  in  some 
human  individuals  morphia  acts  as  a  delirifacient ;  and  it  seems  very  prob- 
able that  the  peculiar  restlessness  of  the  horse  under  the  influence  of  the 
alkaloid  is  due  to  delirium,  and  not  to  spinal  excitement. 

When  looked  at  in  this  manner,  it  seems  to  me  that  morphia  does  not  act 
so  differently  as  is  generally  believed  upon  the  lower  animals  and  upon  man. 
The  inmionscly  higher  cerebral  organization  of  the  latter,  with  the  immensely 
jLrreater  sensitiveness  which  it  involves,  makes  the  man  correspondingly  more 
susceptible  to  the  cerebral  action  of  the  drug :  hence  not  only  is  he  affected 
by  much  i<maller  doses  of  the  alkaloid  than  are  the  lower  animals,  but  as  the 
spinal  symptoms  are  triumphant  in  the  frog  because  its  spinal  system  is 
vastly  more  developed  than  its  cerebral,  so  in  man  the  cerebral  symptoms 
mask  the  spinal  because  in  him  the  brain  is  more  developed  than  the  cord. 
The  two  creatures — man  and  the  frog — occupy  the  two  extremes  of  the 
series ;  between  them  is  probably  to  be  found  every  gradation. 

The  action  of  opium  upon  dogs  and  rabbits  is  sufficiently  close  to  that 
upoii  man  to  enable  us  to  reason  from  experiments  upon  the  former  as  to  the 
influence  of  the  alkaloid  upon  the  circulation  and  respiration  in  the  latter. 
Indeed,  so  far  as  these  functions  are  concerned,  morphia  appears  to  act 
identically  in  both  instances. 

Action  on  Circulation. — In  man,  the  circulatory  phenomena  are  a  slight 
primary  evanescent  acceleration  of  the  pulse-rate  (see  Nothnagel,  Hnndhuch 
der  Arzneimiftellchre,  Berlin,  1870,  p.  8),  succeeded  by  slowing  and  increased 
fulness  and  force  of  the  pulse,  which  is  followed  by  a  return  to  the  noraial 
pulse,  or  a  great  increase  of  rapidity  and  loss  of  strength  during  the  third 
.stage.     K.  Gscheidlen  has  found  in  rabbits  and  dogs  after  the  injection 
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of  morphia,  firat  an  locrcase  In  the  pulse-raie,  then  &  doorcase,  and  finally 
return  to  ihe  nonnal  pulse,  or  else  inoreased  rapidity. 

The  bIow,  full  puJse  of  the  second  stage  of  opium-poiaoning  is  due  to  iin 
action  of  the  drug  upon  the  inhibitory  cardiac  nerves,  as  is  also  in  great 
measure,  if  not  entirely,  the  increased  arteriiil  pressure ;  for  Gsclieiillen  {kic. 
cit.,  p.  45)  haa  cipcrimen tally  demonstrated  that  ailer  section  of  llie  vngi 
morphia  is  powerlcsa  lo  lower  the  pulse,  and  also  that  division  of  the  nerves 
during  the  second  stage  of  morphia-poisouing  is  followed  by  an  extraordinary 
rise  in  the  pulso-rote.  That  the  peripheral  ends  of  the  vagi  are  stimulated 
ma  proven  by  the  fact  that  cardiac  arrest  took  place  when  the  distal  ends  of 
tbc  cut  nerve  were  more  feebly  irritaled  than  would  suffice  to  affect  the  un- 
poisoned  animal ;  that  also  the  inhibitory  cerebral  centres  are  stimulated  was 
demonstrated  by  the  instantaneous  very  great  fall  of  the  pulse-rat«,  amounting 
in  some  cases  to  one-half  in  less  than  half  a  minute,  which  ensued  upon  the 
injection  of  a  large  dose  of  the  alkaloid  into  the  carotid, — i.e.,  into  the  hrnin 
and  the  inhibitory  centres.  The  rapid,  feeble  pulse  of  the  third  stage  of 
opium-poisoning  Gscheidlen  found  to  be  due,  at  least  in  a  measure,  to  paraly- 
aifl  of  the  peripheral  vagi ;  for  at  such  time  stiuiulation  of  the  peripheral 
end  of  the  cut  nerve  was  powerless  to  affect  the  heart. 

The  experiments  of  Gscheidlen  also  indicate  that  morphia  exerts  first  a 
stimnladng,  then  a  depressing,  influence  upon  the  intracardiac  motor  ganglia, 
oRtT  isolation  of  the  viscus  by  section  of  the  cord,  sympathetic,  and 
tries,  life  being  sustained  by  artificial  respiration,  a  large  dose  of 
'noiphia  induced  a  momentary  increase  in  the  number  of  the  cardiac  contrao- 
■  tions,  followed  by  a  marked  decrease,  and  finally  extinguishment,  of  the  same. 

The  question  of  the  action  of  morphia  upon  the  vaso-motor  system  is  of 
great  interest,  but  cannot  at  present  be  fully  answered.  Gscheidlen  believes 
llui  it  Gist  stimulates  and  then  depresses  it,  and  asserts  that  af^r  the  injec- 
tion of  a  large  dose  the  arterioles  in  the  mesentery  can  be  seen  to  contract, 
■ltd  later  (third  stage)  to  dilate.  The  objections  to  this  sort  of  evidence  are 
sufficiently  stated  elsewhere  in  this  book ;  and  the  rise  of  arterial  pressure, 
which  he  also  adduces  as  an  argument,  nay  be  accounted  for  without  calling 
upon  the  aid  of  the  vaso-motor  nerves.  While,  therefore,  it  is  po««hIe  that 
morphia  does  exert  the  influence  he  claims  for  it,  the  question  must  he 
Btiil  considered  as  mih  Judice:  that  the  vaso-motor  system  is  not  paralygcd, 
eroD  in  extrenm,  is  shown  by  Gscheidlen's  experiment  (!oc.  cil.,  p.  52),  in 
which  electrical  stimulation  of  the  cord  at  such  time  induced  immediate  rise 
of  tho  arterial  pressure. 

Actiua  on  Rrspiralion. — Death  occurs  from  opium,  in  the  great  majority 
of  cases,  by  faituro  of  the  respiration  ;  and  that  such  failure  is  due  to  a  direct 
■djou  of  the  poison  upon  the  respiratory  centres  in  the  medulla,  is  proven 
by  (he  fact  that  morphia  affects  the  breathing  of  dogs  and  rabbits  whose 
pneomo^tricB  have  been  cut,  as  much  as  it  docs  those  whoso  nerves  aro 
eulire  (Gscheidlen,  he.  cil.,  p.  G4). 
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Action  on  Pupil, — Since  morphia  locally  applied  does  not  affect  the  pupil, 
it  follows  that  its  constitutional  action  upon  the  latter  is  through  the  nerve- 
centres.  It  is  probable,  but  has  not,  that  I  am  aware  of,  been  experimentally 
proven,  that  the  contraction  of  the  pupil  is  due  to  a  stimulation  of  the  oculo- 
motor nerve-centres,  and  that  the  dilatation  of  the  pupD,  as  death  approaches, 
is  due  to  a  paralysis  of  the  same.  Indeed,  it  cannot  well  be  otherwise ;  for 
if  the  primary  contraction  were  due  to  paralysis  of  the  sympathetic,  Uie 
secondary  wide  dilatation  would  be  impossible ;  the  dilating  force — i.e.,  the 
sympathetic— having  been  withdrawn,  the  pupil  would  not  widely  expand 
even  if  the  contracting  force — i.e.,  the  oculo-motor — were  paralyied. 

In  birds  (Dr.  S.  Weir  Mitchell,  loc,  dt,)  the  pupil  is  not  affected ;  in  horses 
it  is  widely  dilated  (Dr.  Harley,  loc.  ctV.)  ;  and  in  dogs  it  dilates  before  con- 
tracting (Dr.  Reese,  loc,  cU.,  apparently  confirmed  by  Experiment  number 
eight,  Ilarley,  loc,  cit,^  p.  109),  or  sometimes  remains  unchanged  (Harley, 
he,  cit.^  p.  111).     At  present  these  anomalies  cannot  be  explained. 

Action  on  Kidneys  and  Intestines, — Morphia  is  probably  all  eliminated 
by  the  kidneys ;  it  has  been  found  by  Dr.  Hilger  in  the  urine  of  animals 
poisoned  with  it  (Grscheidlen,  he.  cit.,  p.  32),  and  Bouchardat  (Schmidt's 
Jahrhiicher^  Bd.  cxx.)  has  detected  it  in  the  same  excretion  from  a  person 
who  had  taken  only  three-quarters  of  a  grain  of  the  aqueous  extract  of 
opium.  The  amount  of  the  urinary  secretion  is  said  to  be  sometimes  in- 
creased by  morphia ;  but  more  generally  it  is  diminished.  Retention  of  urine 
after  a  full  dose  of  opium  is  not  rare,  and  without  doubt  depends  upon  the 
blunting  of  the  sensibility  of  the  bladder. 

Upon  the  digestive  tract  opium  exerts  a  very  marked  influence,  checking 
secretion  and  causing  constipation,  acting  in  these  respects  more  efficiently 
than  docs  morphia. 

Therapeutics. — The  chief  indications  for  the  use  of  opium  are  con- 
sidered below,  seriatim.  Nearly  all  of  them  flow  evidently  from  the  known 
pliysiological  action  of  the  drug ;  others,  however,  although  established  by 
clinical  experience,  and  undeniable,  are  not  so  plain  in  their  philosophy. 

1.  To  relieve  pain.  As  an  analgesic,  opium  is  without  a  rival  in  the  ma- 
teria medica,  except  it  be  the  anaesthetics.  It  is  used  to  allay  pain  arising 
from  any  cause  whatever,  except  acute  inflammation  of  the  brain,  and  is 
preferred  to  the  anaesthetics  whenever  the  pain  has  any  permanency.  In 
painful  spasm  it  is  especially  useful,  as  it  seems  very  frequently  to  quiet  the 
motor  as  well  as  the  sensory  disturbance. 

2.  To  produce  sleep.  Sleeplessness  occurring  in  acute  disease,  and  not 
dependent  upon  cerebral  inflammation,  may  very  frequently  be  relieved  by 
opium.  While  it  is  often  necessary  to  use  the  drug  freely  in  such  affiections 
as  delirium  tremens,  care  should  be  exercised  not  to  overwhelm  the  nerve- 
centres  by  enormous  doses.  In  habitual  sleeplessness  great  caution  must  be 
used  in  the  employment  of  opium,  not  so  much  on  account  of  the  disturb- 
ance of  digestion  which  it  is  liable  to  cause,  as  for  fear  of  producing  the 
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"opium  Imbit."  Chloral  U  perhaps  a  more  generally  applicable  hypnotio 
than  opium.  Be  thi«,  however,  as  it  may,  I  have  found  the  comhin^ilion  of 
morphia  and  chloral  singularly  efficient.  In  low  fevers,  adynamic  delirium, 
ofluu  ou<:xiaU  with  sleeplessDosa,  and  is  then  best  met  by  opium. 

3.  To  (ilUig  irrihilioa.  lu  various  funua  of  nervous  erethism,  opium  is 
moei  valuable  \  but  when  the  affection  is  at  all  chronic,  the  dangers  of  the 
opium  habit  should  not  be  lost  sif^ht  of.  Ou  the  other  band,  in  acttto  caws, 
as  in  the  escitemcnt  which  so  fre([uently  attcnda  tuemopti/eis,  the  drug  should 
be  used  freely.  In  many  cases  of  disease,  opium  k  serviceable  by  suaiuining 
the  system  against  an  in'iiatioo  for  the  time  being  irremediable,  by  blunting 
the  seodbiliticis.  In  tliis  way  it  is  uael'ul  in  the  advanced  stages  of  gniallpox, 
and  in  various  surgical  affections,  in  which  it  also  does  good  by  allaying  pain. 
In  various  local  irritations,  opium  is  continually  employed,  as  in  the  colie 
c»nsed  by  undigesl^  food;  in  broRcliilis,  it  is  thus  used  to  quiet  cough. 

By  allaying  irritation  and  pain,  opium  affords  relief  in  must  cases  of  in* 
flajumation ;  but  in  certain  vaneties  of  the  affection  it  seems  to  do  much 
more  than  this,  exerting,  in  some  way  at  present  difficult  to  explain,  a  life- 
saving  influence.  In  peritoailis,  ailer  due  depletion,  or  in  cases  not  requiring 
depletion,  it  should  always  be  exhibited  in  large  doses  at  rt^lar  intervals,  in 
SDch  a  way  as  to  keep  the  patient  in  a  slate  of  decided  narcotism.  I 

In  severe  aeale  vomilinff,  opium  is  one  of  the  most  reliable  remedies.  It  J 
ig  beat  used  in  the  form  of  suppositories.  Although,  by  chocking  secretion  1 
and  peristalua.  opium  usually  causos  cuiistipation,  yet  when  obstruction  of  ihft  ] 
bovxU  is  produced  by  spnsm  due  to  an  irritation  or  inflammation,  by  relieving  \ 
the  latter  the  drug  will  sometimes  act  as  a  most  efficient  laxative.  j 

4.  To  check  excetiive  secretion.  For  this  purpose  opium  is  very  largely  3 
«mptoyed  in  liiarrkmai,  and  is  very  efficient  either  alone  or  in  combinalioB.] 
with  various  remedies.  In  enlerilU  and  in  dyicnleri/,  although  no  less  frfr-  i 
qnently  used  than  in  diarrhiea,  it  is  of  service  rather  as  an  antiphlogistic  and 
aualgoNc  than  by  checking  secretion.  In  dialietet  hitipiditt,  the  combination  ] 
of  it  and  gallic  acid  is,  I  think,  the  most  generally  successful  remedy.  1 

In  true  saccharine  diaiielei,  opium  is  of  very  great  value  in  many  cases,  1 
of^  ameliorating  the  symptoms,  and,  in  conjunction  with  restricted  diet, 
sometimes  even  effecting  a  cure.  Of  course,  however,  like  all  other  known  j 
remedies. in  this  disease,  it  must  freijuently  acta  simply  as  a  palliative.  Ao*  ' 
cording  to  Dr.  Pavey  {Mediad  Titna  aaii  Guielte,  June.  1809.  p.  G4I),  it  I 
affects  the  quantity  of  (he  urine  before  diminbihing  the  sugar  in  it.  I 

In  severe  mereurial  pr^alitu,  o]>ium  ottun  seems  to  check  the  discharge,  J 
but  certainly  is  nut  nearly  so  powerful  in  this  regard  as  otropio.  ] 

5.  To  tapporl  tlie  tgttetn.  Opium  ap]iear8  in  low  fevers,  and  in  various  j 
ptotract«d  adynamic  illnesses,  to  afford  actual  support  to  the  system  in  some  I 
way  not  as  yet  made  out.  This  is  cspM'ially  the  case  when,  from  any  reason,  I 
■ufficieiit  food  to  keep  up  life  cannot  be  taken  or  retained.  I 

6.  At  a  md;rijic.     Dr,  A,  Loomia  (,AVit  York  Med.  litcord,  1873)  praisaa  1 
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very  highly  the  use  of  hypodermic  iDJections  of  moiphia  in  acute  urmm, 
lie  states  that  the  drug  must  be  given  in  sufficient  quantity  to  control  th« 
couvulsions,  which  it  docs  most  happily,  at  the  same  time  producing  profiue 
diuresis.  Dr.  Morrison  Fisct  (^Keto  York  Med,  Record^  July,  1874)  and  Dr. 
Duiu  (American  Med,  Journal^  July,  1874)  confirm  this.  In  some  instaooa 
the  remedy  has  seemed  to  act  very  happily,  but  in  one  or  two  cases  at  the 
Philadelphia  Hospital  its  exhibition  was  shortly  followed  by  death  in  conn. 
In  the  form  of  Dover  s  powder,  opium  is  very  largely  used  when  it  isdcaied 
to  produce  sweating,  as  iu  the  early  stages  of  a  "general  cold,"  or  other  forms 
of  muscular  rheumatittm.  With  its  use  should  generally  be  conjoined  Bodi 
measures  as  "  soaking  the  feet,"  covering  warm  in  bed,  and  the  free  drinkiDg 
of  hot  lemonade  or  hot  teas. 

ToxicoLOGT. — Sufficient  has  already  been  said  concerning  the  oourBeand 
symptoms  of  poisoning  by  opium  in  ordinary  cases.  Sometimes  in  adohi 
trismus  and  other  convulsive  manifestations  are  added  to,  or  in  a  measure 
replace,  the  usual  phenomena,  and  in  children  the  drug  appears  at  timei  to 
oveq>ower  the  nerve-centres  at  once,  so  that  the  second  stage  is  very  modi 
shortened  or  aborted,  and  symptoms  of  collapse,  with  unconsciousnesB,  are 
develo[»od  very  rapidly.  The  positive  diagnosis  of  opium-poisoning  from  the 
symptoms  alone  is  often  impossible.'*'  In  some  cases  of  congestion  of  tlie 
bruin,  or  of  a]>oplexy,  or  of  uraemia,  the  phenomena  are  identical  with  thoee 
soniotimes  seen  in  opium-] )ois()ning.  I  have  thought  that  inequality  of  the 
pupils  is  proof  that  a  case  is  not  one  of  narcotism ;  but  Prof.  Taylor  htt 
recorded  an  instance  of  opium-poisoning  in  which  it  occurred  (^Manual  of 
Mt'ilical  Jurisprudence,  7th  Am.  ed.,  1873,  p.  205). 

The  indications  in  the  treatment  of  poisoning  by  opium  are :  first,  to 
evacuate  the  stomach  ;  second,  to  maintain  respiration ;  third,  to  keep  up  the 
circulation  when  failing.  The  first  indication  may  be  met  in  two  difierest 
ways :  by  an  emetic,  and  by  the  stoukach-pump  or  tube  used  as  a  siphon. 
There  is  of\en  iik  narcotic  poisoning  great  difficulty  in  getting  an  emetic  to 
act,  owing  to  the  obtunding  of  the  sensibility  of  the  nervous  system  by  the 
drug.  For  this  and  other  reaijons,  so  ]>al])able  as  not  to  need  mentioning,! 
prom])t  stimulant  emetic  should  be  used  ;  antimony,  on  account  of  its  depreie- 
ing  influence,  should  always  be  avoided.  Mustard  flour  is  almost  always  to 
be  had  at  once,  and  is  very  efficient.  A  heaped  tablesix)onful  stirred  up  in  a 
tumblerful  of  warm  water  should  be  exhibited  as  soon  as  possible,  and,  if  it 
fail  to  jM-'t  in  fifteen  minutes,  should  be  repeated ;  then  a  powder  of  thirty 
grains  each  of  sulphate  of  zinc  and  ipecacuanha  may  be  given,  to  be  repeated 
onc«  or  twice,  at  intervals  of  fifteen  or  twenty  minutes.  Large  draughts  of 
warm  water  should  be  administered  in  the  inter>'als,  and  also  between  the 
acts  of  vomiting,  so  as  thoroughly  to  wash  out  the  stomach.     The  stomadi- 

*See  Clinical  Lecture   by  th(>  author  ou  the  Diagiiosi?  of  Apoplexy,  Pkiladttfkm 
Mediral  Tiinttf  vol.  iii.;  also  paper  by  Dr.  Wilks,  Medival  Time*  and  Gazette,  18M. 


AXAI.OESJOJ. 


0  value  when  the  ailiJ  drug  haa  been  tngcsteJ,  1 


•  f'rxitnptuese  of  il 


s  when  ti  fluid  preparation  haa  been  taken,  I 


euf 


1  reapiratiou  is  the  ultimate  abject  of  all  the  measures  which 
**^  «s«3toiuonly  undertaken  for  the  purpose  of  arousing  the  systeiu  in  opium- 
'|'^*****»ihij;.  Unconeciouaucse  in  itself  is  of  no  moment,  but  aa  it  deepens 
**  ^enaibilily  of  the  nstpirutory  centrea  grows  leas,  will  consequently  the 
^y**lnnt*ij  breathing  is  lesf  rapidlj  ur  leas  perfoutly  perfunaed.  More  than 
^^'^^  when  al  all  awake,  a  putieni  suffering  from  opium- poisoning  eaii  be  miide 
1^  Supplement  the  almost  auapended  uutomatie  breathing  by  voluutury  reepi- 
and  every  effort  to  induec  him  to  do  this  should  bo  u»ed.  It  is  ofU'n 
iiising  how  au  apporeotlj  nncoiiseious  miiu  am  be  made  to  breuthe  liy  a 
imanil  shouted  in  hia  ear.  To  keep  a  patient  awake,  walking,  fia<rel]utio:iB 
1  Ainall,  /««  twigs,  shaking,  ahouting,  and  various  other  metlitida  wliieh 
r  Buggicst  themselves,  should  be  practiced.  Care  should  always  he  exer- 
d  Dot  to  carry  these  uscliil  meusurea  uunecesaarily  far,  and  |>erliHps  add 
(yaical  eihaustion  to  the  natural  prostration  of  the  third  stage.  I  desire 
■0  lo  call  eiqiecial  attention  to  strong  fantdaic  currents  as  a  means  of  causing 
lio,  «Dd  therefore  of  rousing  the  patient,  without  leaving  the  bruisee  and 
reuesB  which  oft«n  result  from  the  severe  fli^liations  practiced. 
The  cold  douche  affords  an  ozoellent  method  of  rousing  the  patient  and 
.  tba  same  time  of  especially  stimulating  respiration.  The  simplest  method 
^  ifipUaation  is  to  support  the  head  and  shoulders  of  a  patient  stripped  tu 
le  waist  over  a  common  wash-tub,  and  to  dash  the  water  over  the  chest  and 
Hid.  The  effect  is  much  greater  if  ice-cold  water  and  water  a  little  hotter 
laa  the  hand  will  bear  (115°  F.)  be  used  in  quick  succession.  In  the  way 
f  drugs,  there  are  only  three  substances  worthy  of  meulion.  Very  srrou^ 
Aiaoiia  of  coffee  or  of  green  tea  have  1>ecn  long  used  in  opiura-pni soiling, 
id  noent  scientiGc  studies  (Britith  .Med.  Jount.,  1874,  ii.  608,  GD'J)  have 
torn  that  in  animals  doses  of  morphia  otherwise  lethal  may  be  successfully 
oubated  by  thein  or  caffein ;  atropia,  as  a  respiratory  alimulnnt,  is  of  the 
reatcat  value  in  opium-poisoning  when  there  is  evident  failure  of  respiration 
br  discussion  of  its  use,  see  the  article  on  Atropia};  and  alcohol  la  tu  bu 
Bployed  in  tlie  stage  of  depression  to  sustain  the  arterial  system. 
Wlion  other  mesaurea  fail,  artificial  respiration  should  be  resorted  to,  and 
eadily  maiutaiued  until  tdl  cordiao  action  has  ceased  or  recovery  token  place. 
rheneTer  life  is  in  evident  danger  from  the  insuffieieney  of  nutural  respira- 
tm,  lh»  use  of  artificial  respiration  should  not  be  postponed,  hut  should  bo 
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practiced  to  supplement  nature.    Life  has  undoubtedly  been  sared  in  this 
way. 

Opium-poiBoning  usually  has  no  sequelae ;  but  a  case  in  which  amcuirogit 
was  produced  is  reported  in  Schmidt^ %  Jahrhiicher^  Bd.  clvii.  p.  74. 

In  regard  to  the  amount  of  opium  which  will  cause  death,  Uie  smallest  &tal 
dose  on  record  is  half  a  grain  of  morphia  in  the  adult*  According  to  Dr.  A. 
Calkins  (  Quarterly  Journal  of  Ptychological  Medicine^  1868,  vol.  ii.  p.  739), 
four  gralnsf  of  crude  opium  placed  in  the  ear  haye  caused  death ;  also  four 
grains  by  the  mouth  in  more  than  one  case.  According  to  the  authority  just 
quoted,  out  of  twenty-nine  reported  cases  in  which  a  fluidounce  of  laudanum 
was  taken,  nine  died.  The  maximum  doses  from  which  recovery  has  taken 
place  without  emesis  are  fifty-five  grains  of  the  solid  opium  and  six  ounces 
of  laudanum.  In  a  babe  a  day  old,  one  minim  of  laudanum  (E.  Smith,  Zan- 
cet,  1854),  and  in  one  aged  nine  months,  a  few  drops  of  paregoric  (Wood, 
Boiton  Medical  and  Surgical  Journal^  1858),  have  proved  fatal. 

Administration. — Whenever  it  is  desired  to  produce  very  decided 
narcotism  by  the  use  of  repeated  doses  of  opium,  the  drug  should  alway$ 
he  given  in  liquid  form^  since  opium  pills  sometimes  become  very  hard  and 
undergo  solution  so  slowly  that  they  may  accumulate  in  the  alimentary 
canal.  On  the  other  hand,  in  diarrhoeas,  or  in  sickness  of  the  stomach,  old 
opium  pills  arc  thought  by  some  to  act  better  than  more  soluble  forms  of  the 
drug. 

Many  persons  cannot  take  opium  on  account  of  the  very  great  secondary 
nausea  and  depression  which  it  produces.  It  has  been  supposed  that  these 
disagreeable  after-effects  are  due  to  the  narcotina  in  opium ;  but  this  can 
hardly  be,  seeing  that  they  oflen  follow  the  use  of  the  pure  alkaloid,  morphia. 
The  deodorized  tincture  of  opium  agrees  with  some  individuals  better  than 
any  other  preparation  of  the  drug ;  and,  as  first  pointed  out  by  Dr.  Da  Costa, 
by  giving  a  drachm  of  the  bromide  of  potassium  with  twenty-five  drops  of  it, 
the  after-effects  of  the  narcotic  are  often  entirely  avoided.  In  many  neuralgic 
women  the  knowledge  of  this  fact  is  an  inestimable  boon ;  in  others  the  un- 
pleasant symptoms  are  not  averted  by  the  bromide. 

Children  always  bear  opium  very  badly,  and  to  them  only  the  weaker 
liquid  preparations  should  be  given.  Dover's  powder  should  especially  be 
avoided.  It  is  probable  that  in  its  manufacture  on  the  large  scale  the 
ingredients  are  sometimes  not  thoroughly  mixed :  at  least  I  have  seen  cases 
in  which  the  symptoms  caused  by  it  were  seemingly  so  out  of  proportion  to 
the  dose  as  to  suggest  that  more  than  the  officinal  amount  of  opium  was 
present. 

In  acute  vomiting  from  any  cause,  in  dysmtery,  in  strangury ,  and  other 

*  Two  caf^C'B  (hypodennically  used),  M^ffiro-Chintrff,  Traug.,  vol.  i.  One  case  (enema), 
CalkinH.     I>r.  Calkins's  very  elaborate  paper  may  be  consulted. 

f  Takon  from  Journal  de  Chimie,  1831.  Assuredly  tbej-*  must  have  been  some  mistake 
in  this  eat<c. 
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of  the  Drino-genital  or^us,  great  ndvantagQ  is  oI^D  to  be  gaiued 
from  the  nee  of  opium  by  the  rectum.  Suppositories  made  out  of  the  extract 
(gr.  8d  lu  i ),  or  enemuta  of  laudanum  (gtt.  xxz  to  xl),  may  be  used  in  these 
cues.  The  Utter  should  be  made  by  adding  tbe  uareotio  to  a  tablespoonf^il 
of  starch- wsti-r. 

The  doae  of  opium  for  an  adult  is  from  one  to  three  grains ;  for  a  child 
a  year  old,  one-lwenty-fourth  of  a  gruiii.  The  folloviug  ore  the  offidual 
prepantiuag : 

Con/ictw  Opii, —  Coafectiun  of  Opium  contains  only  one  grain  of  the 
drug  ill  thirty-fitz  grains  of  the  mass.  Pilalm  Opii — PiiU  of  Opium  are 
made  with  eoap,  aud  contain  each  one  grain  of  the  drug.  Pilula  Suponu 
Campoala. — Cumpoiiiul  fill  of  Soap  is  in  a  pilalar  mass,  containing  in 
everj  five  grains  one  gjain  of  opiuin.  Exlraeliim  Opii. —  Watery  Extract 
%//  Opium  is  not  ijuitc  twiue  the  strL-ngth  of  tha  crude  drug. 

TVjirfuru  Opii  Ciimphorata. — Piirerpiric  has  iu  every  fluidounoe  two  grains 
ofopium,  besides  beniuie  acid,  oil  of  uuise,  uud  uumplior,  and,  in  consequence 
of  the  lost  iugreOient,  is  more  oonstipatiug  than  tha  other  preparuiions  of 
opium,  and  hence  ia  preferred  in  diarrhica-mixtures.  It  is  also  much  used 
in  cough- niisiurea.  Dose,  f,"ii  to  fji.  TIhcIuth  Opii — iMudauiim — 
TTncfure  of  Opium  (gr.  xxxvijae  to  f5i).  It  should  never  be  forgotten 
that  uoe  drop  of  the  Unolure  of  opium  e<{uala  only  half  a  minim.  DoBe, 
"Uxii  Vi  "Ixir. 

TtHctitra  Opii  Deoilnrata — Deodorized  Tincture  of  Opium  (gr.  XXXTIt  ' 
to  f  5i)- — Deitilorlted  Laudanum  really  oonsiats  of  a  watery  extraot  of 
opiam,  with  the  odorous  principle  extracted  by  ether,  aud  enough  alcohol 
•ddod  to  pn^serre  the  preparation.  One  drop  of  it  equals  u  minim.  Dose, 
"Lx?  to  "Lis.  Tinetura  OpU  Aeetuto — Acetitled  Tluchm  uf  Opium  (gr. 
xMii  to  f5i).  Dose,  "Lviii  to  "Ix.  Vinum  Opli—Wlue  0/  Opium— 
Sylrnh'm't  Laiulnaum  (ji  to  f  Ji).  Dose,  "Lvi  to  "Iviii.  Acttum  Oplt 
—  Miif^ir  of  Opium — Black  Drop  (gr.  Ixiv  to  f  5i)-     Dose,  "Lv  to  "Lvii. 

S'lpp/rfi^orln  Opii. — Suppotitoriet  of  Opium,  containing  each  one  grain 
of  the  extract  of  opium,  Siipponitoria  I'lumlil  et  Opii. — Suppotitoriei  of 
I^ead  and  Opitan,  containing  each  three  grains  of  acelat«  of  leud  and  hiJf 
%  grain  of  extract  of  opium. 

MORPniA.t    US. 

This  alkidoid  ocuurs  iu  uiinute.  eolorlwii,  shining  crystals,  according  to 
Gay  tnolUug  ut  330°  F.  and  eublimin^  at  340°  F. ;  inaoluble  in  cold  and 
■Imoet  so  in  boiling  water-,  only  slightly  soluble  in  cold  alcohol  and  ether; 
freely  soluble  in  boiling  alciihul  and  in  the  fixed  aud  volatile  oils.  I 

The  following  are  some  of  tlio  uioKt  setiHitiTe  and  churacleriHtic  tmta.  In 
B  aolution  of  the  ollLaluid  in  uoneentmled  aulphurio  acid,  which  has  bwn 


1 


218  SYSTEMIC  REMEDIES. 


allowed  to  stand  from  ten  to  twelve  hours,  or  has  been  heated  for  half 
hour  to  100°  C.  or  momentarily  to  150°  C.  and  allowed  to  cool,  the  feint — 
reddish  violet  changes  at  the  point  of  contact  to  a  deep-blue  violet  upon  th^ 
addition  of  dilute  nitric  acid  or  of  a  crystal  of  saltpetre.  Morphia  wi 
concentrated  sulphuric  acid  makes  a  colorless  solution,  which  on 
heating  becomes  red,  violet,  dirty  green.  With  concentrated  nitric  acid  i 
makes  a  red  color,  and  finally  a  yellowish  solution.  With  the  neutral  chl 
ride  of  iron  morphia  strikes  a  blue  color,  perceptible  only  when  the 
contains  one  part  of  the  alkaloid  in  six  hundred.  Less  characteristic,  but 
much  more  sensitive,  is  the  iodine  test,  with  which,  according  to  Husemann, 
oue-ten-thousandth  part  of  morphia  can  be  recognized.  Iodic  acid,  in  the 
form  of  a  mixture  of  iodate  of  potassium  and  sulphuric  acid,  is  to  be  added  to 
the  suspected  solution.  If  morphia  be  present,  iodine  will  be  set  firee,  and 
can  be  recognized  by  the  starch  test. 

The  Acetate  (MoRPHiiE  AcETAS),  Sulphate  (MoRPHl^  SuLPHAS),  and 
Muriate  of  Morphia  (MoRPHl^  MuRlAs)  are  all  of  them  officinal.  The 
first  is  a  white  powder ;  the  last  two  occur  in  snow-white  feathery  orystak. 
They  arc  all  soluble  in  water,  and  are  of  a  bitter  taste. 

Therapeutics. — The  salts  of  morphia  differ  in  their  therapeutic  value 
from  opium  chiefly  in  that  they  act  with  less  power  as  sudorifics  and  in 
checking  secretion  in  the  bowels,  and  consequently  constipating.  The  small- 
ness  of  their  dose  and  their  perfect  solubility  fit  them  for  hypodermic  use. 
Almost  the  only  purpose  for  which  they  are  used  in  this  way  is  to  relieve 
pain.  The  advantages  of  the  method  are  the  quickness  of  the  results  and 
the  increased  power  of  relieving  suffering  which  the  remedy  seems  to  acquire. 
In  cases  of  severe  pain,  hypodermics  are  invaluable;  but  it  must  be  borne  in 
mind  that  sometimes  they  cause  most  unpleasant  symptoms.  I  have  seen 
very  alarming  results  from  the  injection  of  one-sixth  of  a  grain,  and  half 
a  grain  has  produced  death.  In  females,  unless  very  robust,  the  maximum 
dose  should  be  one-eighth  of  a  grain  ;  in  men,  one-sixth  to  one-quarter.  The 
dose  of  a  salt  of  morphia  corresponding  to  a  grain  of  opium  is  one-quarter 
of  a  grain.  The  dose  of  the  officinal  solution  of  morphia  (^Liquor  Mt/rphim 
ASulphatisj  U.  S  , — gr.  i  to  fji)  is  one  to  three  teaspoonfuls.  Magendies 
Solution  of  Morphia  contains  sixteen  grains  to  the  fluidounce :  it  is  not  offici- 
nal, and  should  not  be  kept  in  the  apothecaries'  shops.  The  Suppositories 
{Supposiforia  Morphise^  U.  S.)  contain  each  half  a  grain  of  morphia. 

NARCEIN. 

This  alkaloid,  which  is  not  officinal,  was  discovered  by  Pelletier  in  1832. 
"  It  crystallizes  out  of  its  water}',  alcoholic,  and  dilute  acid  solutions  in  long, 
white,  four-sided,  rhombic  ]  risms,  or  in  bunched  masses  of  fine  acicular 
crystals,  odorless,  and  of  a  taste  at  first  bitterish,  but  later  styptic."  (Pel- 
letier, Hesse,  Winckler — Ilusemann,  Vie  Pflanzenstoffe?)  According  to 
Pelletier,  it  is  soluble  in  375  parts  of  water  at  13°  C. ;  according  to  Hesse, 
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h  !S8S  parte  at  12°  C. ;  whilst  Dr.  S.  Weir  MitchoU  found  that  a  specimen 
V^porod  by  Merck  diseolveil  in  1000  parta,  one  prepared  by  Powers  & 
'eighunaD  in  -tOOO  parte,  and  one  of  unknown  European  umnufacture  iu 
pJ'JO  parte,  of  distilled  wal«r  at  60°  F.  Ita  saturated  solution  in  boiling 
on  cooling  fitld  with  crystals.  Concentrated  nitric  acid  dis^lves  nar- 
U  will)  a  yellow  color,  and  the  solution  on  being  lieated  gives  off  reddish 
ae  makes  with  it  a  bluish-black  mass,  which  I'ui'ms  a  colorless 
'^Utiiin  in  boiling  water,  but  on  cooling  sepailiteg;  with  concentrated  sul- 
pBuric  acid  narcein  strikes  a  brown  color,  and  finally  makes  a  clear  yellow 
Mniion  (Hoeemann). 

PiivsiOLOOlC-U.  Actios. — According  to  Baxt  (^Reiehert'i  Ardiiv,  1869, 
}.  12G),  three  or  four  centigrammes  (0.46  to  0.62  gr.)  of  naruciu,  when 
injected  into  a  fri^,  produce,  in  from  ten  to  fit^n  minutes,  n  semi-comatose 
condition,  in  which  the  batnicliian  makes  no  resistance  or  effort  when  luid 
upon  bis  back  or  in  other  unnatural  position.  The  respiration  and  circula- 
t  distuHjed.  The  frog  can  be  aroused  by  strong  irritation,  and 
n  awake  seems  perfectly  conscious.  In  three  to  six  hours  he  comes  out 
f  bis  lirthu^'c  condition  apparently  unaffected.  Albera  (  Virchom'»  Archio, 
ri.,  lRtl3),  using  larger  dosef,  found  that  one  grain  produces  in  the 
g  s]«rp,  reflex  and  also  spontaneous  couvulsiotis,  and,  after  seventy-four 
re.  death.  Dr.  8.  Weir  Mitcbeli  (Ama-Kan.  Journal  of  llie  Medical 
itaea,  3tin.  1870)  has  found  nine  grains  of  the  alkaloid  to  have  very 
e  effect  u]>on  pigeons,  causing  only  a  little  ahnormul  quietness.  In  Baxt'a 
[wriiueHls  upon  rabbits  and  guinea-pigs,  GAeen  ceotigrammes  (3.3  gr.) 
a  perueptible  influence ;  and  on  dogs  Dr.  S.  Kersch  (ScIimiiU't  Juhr- 
IckfT,  Bd,  csli,  p.  15),  and  also  I>r.  Harley  (  Tlte  Old  Vegetable  A'turolia, 
i  143),  found  moderate  doses  (26  ctgr.  Kersch)  equally  inert.  In  a  mouse 
arloy)  one-half  grain  caused  tranquil  sleep,  with,  after  a  time,  tromors, 
h>tD  which  the  aninml  recovered,  to  be  taken  suddenly,  some  hours  later, 
k  t^tal  convulsions.  At  the  po8t--inijrtem  the  tubules  of  the  kidneys  were 
mnd  completely  choked  up  with  the  alkaloid,  which  had  crystallized  in 
uid  produced  a  mechanical  suppression  of  urine,  to  which  death  was 
robably  due.  Schroff  (quoted  by  Habuleau),  Fronmiillor  {Selimult't  Juhr- 
ic/urr,  Bd.  cili.  p.  15),  Harley,  Mitchell,  and  Da  Cueta  {Fenmylcaiiia 
Souf'itiil  Reporli,  1868),  have  found  narcein  to  act  very  feebly  upon  man. 
Barley  gave  one  grain  hypoderroically.  Da  Costa  two  and  one-half  grains 
hy  the  mouth,  and  Mitchell  took  five  grans  himself,  with  the  result  of  only 
nsiog  some  headache ;  and  Fronmiiller  baa  exhibited  as  much  as  twenty 
■ins  with  equally  negative  reimlts. 

"'      :  investigations  are  in  close  concord,  and  seemingly  conclusive  ;  and 
Be  study  of  Dr.  Da  Costa  upon  man  was  very  full  and  exhaustive.   They  are 
1  by  a  number  of  seemingly  equally  conclusive  invesligatious  made  by 
s  Fnnich  and  German  observers.     Much  of  the  interest  that  baa  been 
a  the  alkaloid  arose  from  the  assertion  of  Claude  Bernard  la 
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1864  {Archives  GSnSrales,  6e  s^r.,  t  It.  p.  459),  that  it  is  the  most  {deasaat 
and  certain  hypDotio  of  any  of  the  opium  alkaloids.     He  experimented  upon 
dogs,  guinea-pigs,  rats,  pigeons,  sparrows,  and  fix)g8,  and  in  all  of  them  there 
was  produced  deep  sleep,  closely  resembling  natural  sleep,  with  benumbed  but 
not  destroyed  sensibility.     The  irritability  of  the  morphia-«leep  was  want* 
ing,  and  no  secondary  depression  followed.     Seven  to  eight  oentigramma 
(1.65  gr.)  was  sufficient  to  throw  a  dog  into  the  profoundest  slumber.    As 
early  as  1852,  Lecomte  (Huscmann,  Die  PJUmzenstoffe^  p.  176)  had  affirmed 
that  0.1  grm.  (1.53  gr.)  of  narocin  thrown  into  the  jugular  vein  of  a  dog  would 
produce  deep  sleep,  and  very  recently  Habuteau  has  confirmed  the  results  of 
Bernard.     Further,  Behier  {Bulletin  Thirap,^  t.  Ixvii.),  Debout  (Jlnd.),  A- 
Eulenburg  {Schmidt's  Jahrbiicher^  Aug.  and  Oct  1866),  Lin4  {Journal  de 
Phannade  et  de  Chimie,  4e  s6r.,  t  iii.),  also  assert  as  the  result  of  ex- 
perience that  narcein,  in  doses  of  one-half  grain  to  a  grain,  produces  in  man 
pleasant,  persistent  sleep.     Rabuteau  {loc.  cit,)  also  agrees  with  this,  except 
in  placing  the  dose  somewhat  higher, — viz.,  at  from  ten  to  twenty  centi- 
grammes (1.53  to  3.06  gr.).    Oetinger  {Das  Narcein  ah  Arzneimittely  Dm, 
Inaug.,  Tubingen,  1866)  also  asserts  that  decidedly  larger  doses  of  naroein 
than  of  morphia  are  required  to  obtain  any  action. 

As  seemingly  these  opposing  results  are  all  true,  the  only  possible  expla- 
nation is  that  different  substances  were  used  by  the  different  sets  of  observers 
under  the  one  name.  As  the  greatest  care  was  practiced  by  Hariey  and 
Mitchell  in  obtaining  the  alkaloid  pure,  and  as  Claude  Bernard  states  ex- 
pressly that  the  substance  used  by  him  was  soluble  in  twenty  parts  of  water, 
it  is  most  probable  that  the  former  observers  really  had,  and  that  Bernard  did 
not  have,  the  narcein  of  Pelletier. 

It  is,  at  any  rate,  a  very  plain  deduction  from  the  above  facts  that,  if  it 
be  so  difficult — nay,  impossible — to  obtain  in  conmierce  a  uniform  reliable 
narcein,  it  is  not  proper  to  use  it  as  a  medicine. 

CODEIA. 

Albers  found  that  one  grain  of  the  muriate  of  codeia  would  produce  in  ihe 
frog,  twenty  minutes  afler  its  injection,  tetanic  cramps,  alternating  with  con- 
vulsions :  evidently  reflex,  since  the  slightest  touch  would  call  them  forth. 
Afler  a  time  the  convulsive  excitement  grew  less  and  less ;  the  fore  feet  lost 
their  sensitiveness  first,  but  finally  a  paroxysm  could  no  longer  be  provoked 
by  touching  the  hind  feet.  The  pupils  at  this  time  were  widely  dilated. 
Death  occurred  by  failure  of  rospinition,  the  heart  continuing  to  beat  a  quarter 
of  an  hour  afler  the  extinguishment  of  all  other  movements.  In  Woldemar 
Baxt's  {Reichert's  Archiv,  1869,  p.  125)  experiments,  three  centigrammes 
(0.45  gr.)  produced  in  the  frog  deep  sleep,  lasting  tliree  or  four  hours.  On 
awaking,  the  frog  seemed  mure  sensitive  than  natural  to  external  irrita- 
tion. Six  centigrammes  produced  sleep  more  quickly,  and  following  the 
deep  sleep  a  stage  of  excessive  sensitiveness,  during  which  external  irritation 
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'  prodaccd  repeated  cranip-like  contractinna.  M.  Wachs  (quoted  hy  Hus^  I 
manu.  Die  I'Jlain^Httnffe,  p.  1G3)  observed  phenoincna  similar  to  those  d^  1 
uDed  hy  Albers,  but  noted  a  peculiarity  of  gait  in  the  frog  preceding  the  I 
oooTulaive  stage,  owing  apparently  to  disturbance  in  tbe  innervaliou  of  tha  1 
•dducturs.  Wacha  abo  found  that  .010  gramme  (0.16  gr.)  produced  m  (ha  I 
ptgiitytn  only  increaaed  rate  of  respiration  and  §loepinen,  whilst  larger  fatal  .| 
dosM  caused  restleseneas,  inability  to  stand,  movements  backward  and  i 
circk'.  disturbance  of  respiration  with  gasping,  cramps  of  single  muselca,  and  1 
finally  convulsions,  mostly  clonic,  frequently  repeated,  and  followed  by  an  J 
sdyaauic  condition,  terminated  by  sudden  death.  In  Dr.  S.  Weir  Mitebell's  '] 
experiments  (^Amrriean  Journal  of  I  he  Jfeiiical  Science*,  Jan.  1S70,  p.  26}> 
MvvQ  grains  produced  vloleut  non^tctanic  convulsions,  ending  fatally  in 
minute  -  and  one  grain  caused  similar  symptoms,  terminating  fatally  in  cight'l 

UIDUtes. 

According  to  Husemann  {he.  cit.,  p.  133),  Kunltel,  in  1833,  from  his 
p«runent8  arrived  at  results  similar  to  ihc  recent  ones  of  Bernard.  The  latter  J 
obwrver  found  that  five  centigrummea  (.OTfi  gr.)  produood  in  d'>gB  a  sleqi  I 
Bimilur  to,  but  not  so  jirofouiid  ua,  that  of  morphia,  with  less  benuDibing  of  ' 
aensaliun,  and  not  fijlowed  by  any  iiymplnms  of  depression. 

These  nwults  have  been  called  in  question  by  Harley,  and  it  sccins  most 
probable  tliut  Claude  Bernard  \i»c-\\  something  more  than  codeine  id  bii 
perimenta.     Certainly  Barley  found  that  one  to  two  grains  of  the  alkaloid 
pntdacfd  in  the  dog  disturbance  of  respiration,  languor,  and  couvuIk' 
twitehiuga,  but  no  sleep.      Moreover,  Husemann  states  that,  after  fetal  dnen^  j 
WafUa  observed  similar  symptoms  in  the  dog  and  in  the  mbbit,  hs  follnwaj  J 
fiJliug  of  the  head,  tremblitig,  spusmodiu  movements  of  the  eyes  and  iipe,,] 
rarely  trismus,  movements  in  a  circle  and  bnckvrarda,  weaknet«  uf  the  I 
witJ)  hurried  respiration  and  prominence  of  the  eyeballs  ns  prodromes ;  later 
In  the  poisoning  there  were  severe  convulsions,  after  one  or  many  iiaroKysma 
of  which  great  weakness  developed,  ending  in  death.     To  add  to  tlie 
culty  of  dolermining  the  real  physiological   action  of  the  alkaloid,  Falck 
found  {Deutwha  Kiinik,  1870)  in  a  largo  number  of  experiments  tliat  two 
forma  of  poisoning  were  produced  by  eodeia, — the  one  tetanic  and  the 
other  soporific, — corresponding  apparently  to  the  different  results  of  various 
observers,* 

As  a  hypnotic  in  man,  codcia  has  been  used  by  Magendie,  Berths,  Aran, 
Krebcl,  BeisBner,  Robiquet,  and  others,  some  of  whom  assert  that  the  sleej: 
produced  by  it  is  followed  by  nausea  or  other  symptoms  of  depression,  whilst 
othcTsdeny  this.    It  does  not  seem  necessary  to  discuss  in  detail  the  researches 
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of  the  authorities  alluded  to,  but  it  may  be  well  to  give  the  results  of  one  or 
two  of  these  observers  more  in  full. 

Kobiquet  in  a  series  of  experiments  found  that  doses  of  0.01  to  0.03 
gramme  (.15  to  .46  gr.)  produced  a  feeling  of  contentment,  calmed  nervoos^ 
ness,  and  induced  refreshing  sleep,  whilst  0.1  to  0.2  gramme  (1.53  to  3.07 
gr.)  caused  deep  sleep,  followed  by  nausea  and  vomiting ;  0.1  gramme  (1.53 
gr.)  caused  in  children  very  alarming  symptoms.     Harley  has  found  in  a 
number  of  experiments  that,  given  by  the  mouth,  codeia  is  a  very  uncertain 
and  feeble  hypnotic,  four  grains  producing  simply  accelerated  pulse,  cod- 
tracted  pupils,  and  some  giddiness,  followed  by  nausea  and  vomiting.   When 
the  drug  is  given  subcutaneously,  "  somnolency,"  he  states,  "  is  a  more  promi- 
nent effect,  but  only  occurs  in  certain  individuals."     His  hypodermic  dose  is 
one  to  two  grains.     On  the  other  hand,  Dnorzak  and  Heinrich  found  that 
codeia  in  doses  of  0.1  gramme  caused  gastric  uneasiness  and  pain,  some  sali- 
vation, nausea,  heat,  and  feeling  of  weight  in  the  head,  some  confusion  of 
thought,  very  marked  reduction  of  the  pulse-rate,  and  very  marked  tremon 
affecting  the  whole  body ;  and  Mitchell  took  five  grains  of  the  alkaloid  with- 
out inducing  other  effects  than  a  rise  of  twenty  per  minute  in  the  pulse-rate, 
nausea,  slight  giddiness,  and  a  sense  of  heaviness  about  the  head.     Dr.  A.  S. 
Myrtle  records  {British  MedicalJottmal,  1874,  i.  478)  a  case  of  severe  poi- 
soning by  four  grains  of  codeia  prepared  by  the  Messrs.  Smith  of  Edinburgh. 
There  was  first  vascular  excitement  and  exhilaration,  then  depression  with 
great  anxiety,  nausea  and  vomiting,  pale,  cool,  clammy  skin,  slight  contrac- 
tion of  pupil,  and  sleeplessness,  with  slight  delirium. 

It  is  very  evident  that  these  various  observers  have  not  had  the  same 
principle  ;  and,  whilst  it  appears  probable  that  codeia  is  a  feeble  hypnotic, 
there  seem  to  be  as  yet  no  grounds  for  believing  it  in  any  way  superior  to 
morphia,  whilst  the  uncertainty  as  to  the  constitution  of  any  specimen  makes 
its  clinical  use  extremely  unsatisfactory. 

The  remaining  active  principles  of  opium  being  objects  of  physiological 
rather  than  of  clinical  interest,  I  shall  allude  only  to  their  physiological 
actions. 

Narcotina. — Although  in  Dr.  Albers's  experiment  (loc,  cit.y  p.  244)  one 
grain  of  narcotini  ]  roved  fatal  to  a  frog  without  the  production  of  convul- 
sions, yet  the  united  testimony  of  Claude  Bernard  (Joe.  cit.,  p.  4G2),  of  Baxt 
(loc.  cif.,  p.  124),  of  Kabuteau  (loc.  cit.j  p.  266),  and  of  Mitchell  {loc.  cit, 
p.  23),  would  seem  to  show  that  in  the  lower  animals  this  alkaloid  produces, 
when  given  in  suflBciently  large  dose,  active  spinal  convulsions.  In  small 
dose  (one-half  grain)  it  causes,  according  to  Albers  and  to  Baxt,  in  frogs 
a  senn-eomatosc  state.  In  larger  dose  (1.2  grains)  the  last  observer  found  it 
to  induce  in  the  same  batrachian  very  decided  convulsions,  similar  to  those 
of  morj>liia-poisoning.  Dr.  Mitchell  states  that  from  two  to  three  grains 
produce  violent  and  fatal  convulsions  in  the  pigeon.     Claude  Bernard  ranks 
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IMrcotina  above  morphia  and  codein,  next  Ui  piipaverina,  as  a  oonrulsant  ia 
fte  lower  &niiu^.  Yet  Orfila  found  thirty  graina  necessary  to  kill  n  dog, 
fi  Bait  has  given  about  two  grains  to  rabbits  and  to  guinea-pigs  without 
pix>daLiDg  any  aymptoma. 

Mao  is  DO  more  sensitive  lo  narcotina  Chan  the  lower  animals,  if  indeed 
"•i  be  so  senailive.  Twenty  and  thirty  gmina  of  it  have  frequently  been 
^iVea  without  effect,  and  doses  of  one  hundred  and  twenty  grains  are  said  lo 
''are  been  exhibited  with  no  greater  rceult. 

Thehaia,  or  Paranwrphui. — Mngendie,  Otfila,  Albers,  Baxt,  Claude  Ber- 
Uiud,  F.  W.  Muller  {Dot  T/iehma,  Diss.  Inaug.,  Marburg,  18fi8),  Hurley, 
Kniser,  Miii^ell,  Rabuleaa,  and  other  observers,  all  agree  as  to  the  very  great 
iimilitriiy  between  the  notion  of  thubain  and  that  of  strychnia.  Falck 
I  fJeu/tchex  K/inlk,  18li9)  divided  the  general  syinptoms  produced  by  the 
poieoD  in  mamoiaU  into  three  stages:  the  prodromal  period,  in  which  there 
was  restlessness,  couibined  with  a  disire  to  creep  into  comen,  urination, 
increased  frequency  of  respiration,  aad  Bunie  stiffness  of  the  leg ;  the  second 
BU^,  in  which  there  were  violent  strychnio  convulsions,  greatly  interiering 
with  respiration,  and  someliiuea  producing  cyanosis;  the  third  period,  in 
which  there  was  paralytic  muscular  weakness,  with  apparent  death,  ending, 
after  k  time,  in  real  death.  The  third  stage  was  usually  uiomentury,  and 
■eems  to  roe  to  have  been  merely  the  dying,  which  occurred  when  the  animal 
ma  exhausted  and  cyanosed  by  the  convulsions.  A  notable  syuiptooi  of 
theb&isrpoitiODing  ia  the  increase  of  bodily  temperature,  which  Faltk  tijund 
to  amount  to  from  J°  to  3°  C.  On  pigeons  (Falck  and  Ott)  thebaia  acts 
aa  upon  nianimala,  and  in  frogs  it  produces  the  most  violent  tetanic  sjiasuis. 
Tlie  convulsions  are  undoubtedly  spinal,  as  tbey  occur  atler  ijeetioQ  of  the 

I  cervical  cord. 
The  only  detailed  study  of  the  physioli^ical  action  of  thebaia  yet  made  is 
ftat  of  J.  Ott  {^li'jiton  Mediail  ami  Surgical  Jotiriial,   April,  1875  |,  who 
ttmud  that  the  alkaloid  does  not  directly  affect  the  motor  or  sensory  nerves  or 
be  striated  muscles.     The  same  observer  also  determioed  that  thebaia  exerte 
in  influence  on  the  inhibitory  cardiac  nerves,  but  does  increase  the  arterial 
preKure  by  stimulating  the  voso-motor  centres,  and  probably  also  lij  stimu- 
lating tlie  intra-cardiac  gangUn.     Thehain   is  undoubtedly   an   exceodingly 
netivc  piHson.    Aucording  to  Albers,  leas  than  half  n  grain  will  cause  violent 
tetanus  in  a  frog,  and  in  Ott's  experiments  ,011  gr.  produced  very  decided 
symptoms  in  the  same  animal.     Hurley  found  two  grains  sufficient  to  kill  a 
biH;h,  and  in  Falck's  experiments  n  grain  and  a  half  injected  hypodemiically 
killed  a  dug  in  t«ii  minuloa.     The  alkaloid  must  act  upon  man  as  upon  the 
■!■  knrcr  animals ;  yet  Froumiiller  i^Kliiiiiclie  Shidien  ihr  Nnrk.  Arnieimiltcl, 
^^nriangen,  18G0)  affirms  that  he  has  given  it  in  as  high  as  six-grain  doses 
^Hiritliiiut   producing   any  symptoms,   and   that   Prof.    Lcidcsdorff  ( Wieiu-r 
^Hlb</.   WwJirvKhriJ),   No.   34,   18681   had   had   similar  results.      Uahutoau 
^^Btaaid  to  have  token  1,5  gr.  without  decided  symptoms.     On  the  other 
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hand,  Eulenburg  found  one  four-hundredth  of  a  grain  to  cause  increased 
respiration,  pulse-rate,  and  temperature,  with  sometimes  wide  dilatation  of 
the  pupil  (quoted  by  Ott).  It  seems  impossible  to  avoid  the  conviction  that 
the  drug  used  by  Fronmtiller  must  have  been  either  very  impore  or  else 
not  thcbaia  at  all. 

Papaverina. — A  great  deal  of  discrepancy  exists  among  observers  as  to 
the  physiological  action  of  papaverina,  obviously  dependent  upon  variations 
in  the  purity  of  the  specimens  which  they  have  used.  Schroff  and  Hoffmann 
believe  it  to  be  inert  in  man,  since  the  latter  observer  took  about  seven  grains 
without  any  effect  being  induced. 

Albers  and  Claude  Bernard  claim  that  on  animals  it  acts  aa  a  convulsant 
resembling  thebaia ;  whilst  Baxt  asserts  that  in  frogs  it  produces  profound 
sleep,  with  great  slowing  of  the  heart's  beat,  but  without  tetanus,  and  that  it 
even  acts  as  an  antitetanic  in  the  poisoning  of  codeia  and  of  morphia.  He  also 
finds  that  rabbits  and  guinea-pigs  bear  enormous  doses  of  it.  Rabutean  says 
two  to  three  centigrammes  produce  violent  convulsions  in  thefirog,  but  twenty- 
five  centigrammes  in  the  dog  cause  no  symptoms ;  yet  in  Bazt*s  experiments 
four  to  ten  centigrammes  served  to  cause  profound  coma  in  the  latter  animal. 
These  contradictory  statements  are  simply  irreconcilable,  and  no  opinion  can 
be  arrived  at  until  new  researches,  prefaced  by  a  rigid  chemical  study  of  the 
alkaloid  used,  are  entered  upon. 

Lavdania,  discovered  by  Hesse  (AnncUen  der  Chemie  vnd  PharmaeUj 
viii.,  Supplement.  Bd.,  p.  272),  has  been  elaborately  investigated  by  Prof. 
Falck,  of  Marburg*  (Deutsche  KUnik,  1874,  p.  298).  He  finds  that  there 
are  three  stages  of  its  poisoning :  first,  hurried  respirations,  pupils  con- 
tracted or  dilated,  muscular  twitchings  and  convulsive  tremblings  ;  second, 
convulsions  closely  resembling  those  of  strychnia-poisoning ;  third,  adynamia, 
apparent  death,  and  finally  death  from  failure  of  respiration,  the  heart  being 
the  last  part  of  the  body  to  die. 

Porphyroxia^  according  to  Albers,  acts  upon  the  frog  as  the  most  power- 
ful of  all  the  convulsant  opium  alkaloids.  Baxt  (foe.  cit^  p.  123)  found  it  in 
doses  of  two  to  three  milligrammes  (.030  to  .045  grain)  to  throw  the  fix)g 
into  a  semi-comatose  condition,  followed  in  fifteen  to  twenty  minutes  by 
most  violent  convulsive  excitement.  In  sparrows  one  milligramme  (.015 
gr.),  and  in  pigeons  a  larger  dose,  produced  violent  tremors,  lasting  ten 
to  fifteen  minutes,  and  followed  by  a  state  of  semi-coma.  In  guinea-pigs 
ten  to  tw(»iity  milligrammes  (.15  to  .30  gr.),  and  in  rabbits  a  one-fourth  to 
one-third  larger  dose,  caused  violent  tetanic  cramps;  larger  doses  produced 
speedily  fatal  convulsions.  According  to  Schroff,  1.5  grains  are  without 
influence  upon  man. 


*  The  following  is  the  minimum  fatal  dose  of  alkaloids  for  rabbits,  per  kilogramme 
C2  lb.  5^  drm.)  of  weight,  as  determined  by  Falck:  strychnia,  0.0006  gpramme ;  thebaia, 
0.0120  grm.;  laudania,  .0250  grm.;  by drocotamia,  0.1600  grm.;  morphia,  0.7200  grm. 
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Oryptopiaj  according  to  Harley,  causes  in  dogs  wild  delirium,  with  dilated 
papils,  followed  by  tetanic  spasms.  In  the  mouse,  small  doses  produce  some 
delirious  excitement,  followed  by  somnolency ;  while  large  doses  cause  heavy 
sleep,  and  death  from  failure  of  the  respiration.  In  the  more  detailed  inves- 
tigation of  Immanuel  Munk  (  Wlrkung  des  Crypt opin^  Inaug.  Diss.,  Berlin, 
1873)  it  was  found  that  the  convulsions  did  not  occur  when  artificial  respi- 
ration was  performed,  and  are,  therefore,  probably  not  spinal.  The  death 
was  preceded  by  loss  of  reflex  excitability  from  spinal  depression,  and  was 
due  to  respiratory  paralysis.  Enormous  doses  also  killed  the  cardiac  muscle. 
A  grain  and  a  half  injected  beneath  the  skin  by  Harley  caused  in  some  per- 
sons intense  drowsiness ;  in  others,  very  slight  symptoms. 

MecoiUfij  according  to  Albers  (^loc.  cit.,  p.  248),  produces  in  (0.045  grm.) 
the  frog  mild  tremors,  lessening  of  sensation,  and  finally  death.  On  the 
higher  animals  its  poisonous  action  is  not  very  great.  Orfila  injected  0.06 
grm.  (0.9  gr.)  into  the  jugular  vein  of  a  dog,  without  effect.  Harley  gave 
two  grains  hypodermically  to  the  same  animal,  with  no  further  result  than  a 
little  abnormal  quietness.  According  to  the  same  observers,  subcutaneous 
injections  of  fourteen  grains  have  no  effect  on  the  horse,  but  one-sixth  of  a 
grain  produces  very  decided  hypnotism  in  the  mouse.  On  man,  Dublanc 
QP/iarm.  Centralhlatt,  1832),  Schroff"  ( Jfe^iicm.  Jahrh.,  1870),  Fronmiiller 
QKiininche  Studien  Narcot.  Arzneien),  and  Harley  have  found  meconia,  when 
given  by  the  mouth,  inert  in  doses  varying  from  one  to  eighteen  grains. 
Harley,  however,  claims  that  in  doses  of  one  to  two  grains  given  hypoder- 
mically it  acts  upon  man  as  a  very  excellent  hypnotic ;  but  Fronmiiller  has 
injected  nearly  two  grains,  with  entirely  negative  results. 

Hydrocotamxa The  physiological  action  of  this  alkaloid  has  been  in- 
vestigated by  F.  A.  Falck  (Lon(f/)n  Medical  Record^  i.  218).  He  finds  it 
more  actively  poisonous  to  rabbits  than  is  morphia.  In  some  of  his  experi- 
ments it  produced  tetanic  convulsions,  in  others  coma  and  stupor.  In  frogs 
the  symptoms  were  always  tetanic. 

In  regard  to  the  action  of  Pseudomorphia  and  Opiania  we  have  little  or 
no  knowledge.  Sertiimer,  the  discoverer  of  Meconic  Acid  (quoted  by  Al- 
bers), found  it  in  his  experiments  to  be  actively  poisonous ;  but  Simmering 
and  Albers  have  come  to  an  opposite  conclusion.  Large  doses  (one  to  two 
grains)  do,  however,  affect  frogs,  although  slowly,  inducing  a  stupor-like  con- 
dition, with  convulsions. 

OAIWABIS  INDIOA-nrDIAN  HEMP. 
OANITABIS  AMEEIOANA-AMEEIOAN  HEMP. 

Under  the  respective  names  which  head  this  article,  the  U.  S.  Pharmacopoeia 
recognizes  in  its  Materia  Medica  list  the  dried  tops  of  the  Cannabis  sativa,  or 
common  hemp  plant,  as  it  grows  in  India  and  in  our  own  country.  These 
substanoes  are  officinal  for  the  manufacture  of  their  extracts. 

15 
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EXTRACTUM   CANNABIS  IN DTCiB  — EXTRACT  OP  INDIAN 

HEMP.    U.S. 

The  alcoholic  extract  of  Indian  hemp  is  a  blackish,  resinous  extract,  of  a 
decided  narcotic  odor  and  a  peculiar  taste.  In  the  East,  hemp  and  its  edncts 
are  used  as  narcotic  stimulants.  Chmjah  is  the  dried  plant  as  sold  in  the 
bazaars  of  Calcutta  for  smoking.  Churrus  is  the  resinous  exudation  with 
the  epidermis,  etc.,  scraped  off  the  leaves.  Hashish  is  an  Arabian  prepara- 
tion of  the  drug.  The  effects  of  the  hemp  upon  the  system  would  suggest 
that  its  active  principle  is  an  alkaloid ;  but  all  attempts  so  fiir  have  failed  to 
separate  anything  from  the  resin,  which  represents  the  activity  of  the  plant, 
and  is  known  as  Cannahin,  It  is  best  obtained  by  precipitating  the  saturated 
tincture  with  water  containing  an  alkali.  Besides  cannabin,  hemp  coDtains 
also  a  trace  of  volatile  oil. 

Physiological  Action. — When  given  in  full  doses,  cannabis  in<]^ea 
produces  a  feeling  of  exhilaration,  with  a  condition  of  reverie,  and  a  train 
of  mental  and  nervous  phenomena  which  varies  very  much  according  to  the 
temperament  or  idiosyncrasies  of  the  subject,  and  very  probably  abo,  to 
some  extent,  according  to  the  nature  of  his  surroundings.     The  sensations 
are  generally  spoken  of  as  very  pleasurable ;  often  beautiful  visions  float 
before  the  eyes,  and  a  sense  of  ecstasy  fills  the  whole  being ;  sometimes  the 
venereal  appetites  are  greatly  excited ;  sometimes  loud  laughter,  constant 
giggling,  and  other  indications  of  mirth  are  present.     Some  years  since,  in 
experimenting  with  the  American  extract,  I  took  a  very  large  dose,  and  in 
the  essay  upon  the  subject  {Proceedings  of  the  American  Philosophical 
Society^  1869,  vol.  xi.  p.  226)  the  result  was  described  as  follows : 

"  About  half-past  four  p.m.,  September  23,  I  took  most  of  the  extract 
No  immediate  symptoms  were  produced.  About  seven  p.m.  a  professional 
call  was  requested,  and,  forgetting  all  about  the.  hemp,  I  went  out  and  saw 
my  patient.  Whilst  writing  the  prescription,  I  became  perfectly  oblivious 
to  surrounding  objects,  but  went  on  writing,  without  any  check  to  or  devia- 
tion from  the  ordinary  series  of  mental  acts  connected  with  the  process,  at 
least  that  I  am  aware  of  When  the  recipe  was  finished,  I  suddenly  recol- 
lected where  I  was,  and,  looking  up,  saw  my  patient  sitting  quietly  before 
me.  The  conviction  was  irresistible  that  I  had  sat  thus  many  minutes,  per- 
haps hours,  and  directly  the  idea  fastened  itself  that  the  hemp  had  com- 
menced to  act,  and  had  thrown  me  into  a  trance-like  state  of  considerable 
duration,  during  which  I  had  been  stupidly  sitting  before  my  wondering 
patient.  I  hastily  arose  and  apologized  for  remaining  so  long,  but  was 
assured  I  had  only  been  a  very  few  minutes.  About  seven  and  a  half  p.m. 
I  returned  home.  I  was  by  this  time  quite  excited,  and  the  feeling  of 
hilarity  now  rapidly  increased.  It  was  not  a  sensuous  feeling,  in  the  ordi- 
nary meaning  of  the  term ;  it  was  not  merely  an  intellectual  excitation ;  it 
was  a  sort  of  bien-itre, — the  very  opposite  to  malaise.     It  did  not  come 
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sense.    Il  was  simply 

t  beyond  all  trouble  ; 

ere  forever  banished ; 

)  idea  to  another, 


HHvm  vithout ;  il  was  Dot  eonueeted  with  luiy  pasaion  or 
tt  feeling  of  inner  joyousness ;  the  heart  Becmed  buoyar 
the  whole  Bysl«m  felt  as  though  all  sense  of  futigue  we 
the  mind  gladly  ran  riot,  free  constantly  to  leap  from  c 
apparently  unbound  from  its  ordinary  lawa,  I  waa  disposed  to  laugh ;  to 
make  comic  gestures;  one  very  frequently  "recurrent  fancy  was  to  imitate 
with  the  arms  the  motions  <if  a  fiddler,  and  nith  the  lipa  the  tunc  he  was 
supposed  to  be  playing.  There  was  nothing  like  wild  delirium,  nor  any  hallu' 
dnations  that  I  remember.  At  no  time  had  I  any  visions,  or  at  least  any 
Uiat  I  can  now  call  to  mind ;  but  a  person  who  was  with  me  at  that  time 
States  that  once  I  raised  my  head  and  exclaimed,  '  Oh,  the  mountains  I  the 
motiDtains  I'  Whilst  I  was  performing  the  various  antics  alt«ady  alluded  Va, 
I  knew  very  well  I  was  acting  exceedingly  foolishly,  but  could  not  control 
myself.     I  think  it  was  about  eight  o'clock  when  I  began  to  have  a  feeling 

KDombncsa  in  my  limb)>,  also  a  sense  of  general  uneasiness  and  unrest,  and 
fear  lest  I  had  taken  an  overdose.  I  now  constantly  walked  about  the 
nisc ;  my  skin  to  myself  was  warm,  in  fact  my  whole  sur^ue  felt  flushed ; 
my  mouth  and  throat  were  very  dry ;  my  legs  put  on  a  strauf^,  foreign 
fe«ling,  as  though  they  were  not  a  part  of  my  body.  I  counted  my  pulse 
tuid  found  it  one  hundred  and  twenty,  quite  full  and  strong,  A  foreboding, 
an  nndeflned,  horrible  fear,  as  of  imjiending  death,  now  commenced  to  creep 
over  me ;  in  hast«  I  sent  for  medical  uid.  The  curious  sensations  in  my 
limbs  increased.  My  legs  felt  as  though  they  were  waxen  pillars  beneath 
me.  I  remember  feeling  them  wilh  my  hand  and  finding  them,  us  I  thought 
at  least,  veiy  firm,  the  muscles  all  in  a  state  of  tonic  contmction.  About 
eight  o'clock  I  began  to  have  marked  '  spells,' — periods  when  all  connection 
seemed  to  be  severed  between  the  eiiemal  world  and  myself  I  might  he 
said  to  have  been  unconscious  during  these  times,  in  ho  fur  that  1  was  ob- 
livious to  all  external  objects,  hut  on  coming  out  of  one,  it  was  not  a  blank, 
dreamless  void  upon  which  I  looked  buck,  a  mere  empty  space,  but  rather  a 
period  of  active  but  aimless  life,  I  do  not  think  there  was  any  connected 
thought  in  them ;  thoy  seemed  simply  wild  reveries,  without  any  binding 
cord, — each  a  mere  chaos  of  disjointed  ideas.  The  mind  seemed  freed  from 
all  ite  ordinary  lawa  of  association,  ao  that  it  passed  from  idea  to  idea,  as  it 
were,  perfectly  at  random.  The  duration  of  these  spella  to  me  was  very 
^rnat,  although  they  really  last«d  but  from  a  few  seconds  to  a  minute  or  two. 
^^bdeed,  I  now  en^rely  lost  my  power  of  measuring  time.  Seconds  seemed 
^^Bnra;  tmoutes  seemed  days;  hr>i;rs  seemed  infinite.  Still  I  was  perfeelly 
^^piBscioua  during  the  iotermisaions  between  the  paroxysms.  I  would  look  nt 
itiy  wat«h,  and  then  after  an  hour  or  two,  as  I  thought,  would  took  ngain 
•nd  find  tliat  scarcely  five  minutes  had  elapsed,  I  would  gaze  at  its  faue  in 
deep  disgust,  the  minute-hand  seemingly  motionless,  as  though  graven  in  the 
&ce  itself;  the  laggard  second-hand  moving  slowly,  so  slowly.  It  appeared 
a  hopeless  task  to  watch  during  its  whole  infinite  round  of  a  minute,  and 
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always  would  I  give  up  in  despair  before  tbe  sixty  seconds  had  elapeed. 
Occasionally,  when  my  mind  was  most  lucid,  there  was  in  it  a  sort  of  duplex 
action  in  regard  to  tbe  duration  of  time.     I  would  think  to  myself,  It  hag 
been  so  long  since  a  certain  event, — an  hour,  for  example,  since  the  doctor 
came ;  and  then  reason  would  say,  No,  it  has  been  only  a  few  minutes  *,  your 
thoughts  or  feelings  are  caused  by  the  hemp.     Nevertheless,  I  was  not  able 
to  shake  off  this  sense  of  the  almost  indefinite  prolongation  of  time,  even  for 
a  minute.     The  paroxysms  already  alluded  to  were  not  accompanied  ^tb 
muscular  relaxation.     About  a  quarter  before  nine  o'clock,  I  was  stan^g 
at  the  door,  anxiously  watching  for  the  doctor,  and  when  the  spells  would 
come  on  I  would  remain  standing,  leaning  slightly,  perhaps,  against  tbe 
doorway.     Afler  awhile  I  saw  a  man  approaching,  whom  I  took  to  be  the 
doctor.     The  sounds  of  his  steps  told  me  he  was  walking  very  rapidly,  and 
he  was  under  a  gas-lamp,  not  more  than  one-fourth  of  a  square  distant,  yet 
he  appeared  a  vast  distance  away,  and  a  corresponding  time  approaching. 
This  was  the  only  occasion  in  which  I  noticed  an  exaggeration  of  distance ; 
in  the  room  it  was  not  perceptible.     My  extremities  now  b^an  to  grow 
cold,  and  I  went  into  the  house.     I  do  not  remember  further,  until  I  was 
aroused  by  the  doctor  shaking  or  calling  me.     Then  intellection  seemed 
pretty  good.     I  narrated  what  I  had  done  and  suffered,  and  told  the  doctor 
my  opinion  was  that  an  emetic  was  indicated,  both  to  remove  any  of  the 
extract  still  remaining  in  my  stomach,  and  also  to  arouse  the  nervous  system. 
I  further  suggested  our  going  into  the  office,  as  more  suitable  than  the  par- 
lor, where  we  then  were.     There  was  at  this  time  a  very  marked  sense  of 
numbness  in  my  limbs,  and  what  the  doctor  said  was  a  hard  pinch  produced 
no  puin.     When  I  attempted  to  walk  up-stairs,  my  legs  seemed  as  though 
their  lower  halves  were  made  of  lead.     After  this  there  were  no  new  symp- 
toms, only  an  intensifying  of  those  already  mentioned.     The  periods  of 
unconsciousness  became  at  once  longer  and  more  frequent,  and  during  their 
absence  intellection  was  more  imperfect,  although  when  thoroughly  roused  I 
thought  I  reasoned  and  judged  clearly.    The  oppressive  feeling  of  impending 
death  became  more  intense.     It  was  horrible.     Each  paroxysm  would  seem 
to  have  been  the  longest  I  had  suffered ;  as  I  came  out  of  it,  a  voice  seemed 
constantly  saying,  *You  are  getting  worse;  your  paroxysms  are  growing 
longer  and  deeper ;  they  will  overmaster  you ;  you  will  die.*     A  sense  of 
personal  antagonism  between  my  will-power  and  myself,  as  affected  by  the 
drug,  grew  very  strong.     I  felt  as  though  my  only  chance  was  to  struggle 
against  these  paroxysms, — that  I  must  constantly  arouse  myself  by  an  effort 
of  will ;  and  that  effort  was  made  with  infinite  toil  and  pain.     I  felt  as  if 
some  evil  spirit  had  control  of  the  whole  of  me  except  the  will-power,  and 
was  in  determined  conflict  with  that,  the  last  citadel  of  my  being.     I  have 
never  experienced  anything  like  the  fearful  sense  of  almost  hopeless  anguish 
and  utter  weariness  which  was  upon  me.     Once  or  twice  during  a  paroxysm 
I  had  what  might  be  called  night-mare  sensations ;  I  felt  myself  mounting 
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upwards,  expanding,  dilating,  dissolving  into  the  wide  confines  of  space, 
overwhelmed  bj  a  horrible,  rending,  unutterable  despair.  Then,  with  tre- 
meDdoos  effort,  I  seemed  to  shake  this  off,  and  to  start  up  with  the  shudder- 
ing thought.  Next  time  you  will  not  be  able  to  throw  this  off,  and  what 
then  ?  Under  the  influence  of  an  emetic  I  vomited  freely,  without  nausea, 
and  without  much  relief.  About  midnight,  at  the  suggestion  of  the  doctors, 
I  went  up-stairs  to  bed.  My  legs  and  feet  seemed  so  heavy  I  could  scarcely 
move  them,  and  it  was  as  much  as  I  could  do  to  walk  with  help.  I  have  no 
recollection  whatever  of  being  undressed,  but  am  told  I  went  immediately  to 
sleep.  When  I  awoke,  early  in  the  morning,  my  mind  was  at  first  clear,  but 
in  a  few  minutes  the  paroxysms,  similar  to  those  of  the  evening,  came  on 
again,  and  recurred  at  more  or  less  brief  intervals  until  late  in  the  afternoon. 
All  of  the  day  there  was  marked  anaesthesia  of  the  skin.  At  no  time  were 
there  any  aphrodisiac  feelings  produced.  There  was  a  marked  increase  of 
the  urinary  secretion.  There  were  no  ailer-effecte,  such  as  nausea,  headache, 
or  constipation  of  the  bowels." 

The  sense  of  prolongation  of  time  which  I  experienced  was  to  me  very 
remarkable,  but  is  not  uncommon  in  these  cases.  It  is  evidently  due  to  the 
immense  rapidity  of  the  succession  of  ideas.  The  mind,  without  doubt, 
measures  time  by  the  duration  of  its  own  processes,  and  when  an  infinitude 
of  ideas  arise  before  it  in  the  time  usually  occupied  by  a  few,  time  becomes 
infinitely  prolonged  to  the  mind.  It  is  a  lifetime  in  the  minute.  A  very 
common  mental  phenomenon,  not  yet  mentioned,  is  a  condition  of  double 
consciousness,  a  sense  of  having  two  existences,  of  being  at  the  same  time 
oneself  and  somebody  else. 

In  some  cases  Indian  hemp  produces,  in  addition  to  or  even  in  the  place 
of  the  symptom  already  spoken  of,  marked  disturbances  of  motility.  Convul- 
sions have  been  noticed  by  Dr.  Lawrie  {StilWs  Therapeutics^  vol.  i.  p.  772), 
and  local  spasms,  with  salaam  convulsions,  by  Dr.  F.  H.  Brown.  According  to 
Dr.  O'Shaughnessy,  the  induction  of  catalepsy  is  not  rare  among  the  Hindoos. 

Whatever  may  be  the  symptoms  of  the  first  stage,  sooner  or  later,  if  the 
dose  be  sufficient,  drowsiness  comes  on.  Generally,  before  it  is  marked,  par- 
tial anaosthesia,  often  with  partial  loss  of  strength,  is  manifested,  especially  in 
the  lower  limbs.  The  pupils  are  dilated,  the  pulse  is  quickened,  and  finally 
the  subject  falls  into  a  heavy  sleep,  out  of  which  he  generally  awakes  hungry, 
without  any  of  the  wretched  gastric  sensations  or  the  malaise  felt  after  an 
opiate.  Confusion  of  thought,  however,  may  persist  for  some  hours.  Can- 
nabis exerts  no  constipating  influence  upon  the  bowels,  and  appears  to  in- 
crease, rather  than  decrease,  the  excretion  of  the  kidneys. 

Therapeutics. — Leaving  out  of  sight  the  employment  of  the  medicine 
by  alienists,  hemp  has  been  used  in  this  country  chiefly  for  the  relief  of  jmin^ 
but  also  to  some  extent  as  a  hypnotic.  As  an  analgesic,  it  is  very  much  inferior 
to  opium,  but  may  be  tried  when  the  latter  is  for  any  reason  contra-indicated. 
In  full  doses,  in  r^urcdgic  pains,  it  certainly  often  gives  relief.     It  has  been 
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very  largely  employed  to  induce  euthanasia  in  the  advanced  stagos  c^phtMnt^ 
and  constitutes,  it  is  said,  a  popular  nostrum  employed  for  that  puipoee.  In 
tetanus,  Indian  hemp  has  been  used  quite  largely,  and  until  within  a  short 
time  was,  after  opium,  one  of  the  few  known  drugs  of  service.  Dr.  Roemer 
(St.  Louis  Medical  and  Surreal  Journal,  p.  363,  1873)  has  coUected 
thirty-five  cases,  with  twenty-one  recoveries  and  fourteen  deaths. 

Administration. — The  action  of  the  preparations  of  Indian  hemp  is 
exceedingly  variable,  in  some  cases  small  doses  producing  alarming  effects,  in 
other  instances  the  remedy  seeming  almost  entirely  powerless.     There  v^ 
pears  to  be  a  very  great  difference  in  the  susceptibility  of  persons  to  its  influ- 
ence ;  but  this  cannot  explain  the  wide  variance  of  the  clinical  results  obtained 
by  its  use.     A  large  proportion  of  the  extracts  upon  the  market  must  be 
inert.     Possibly  the  crude  drug  undergoes  deterioration  during  its  long  sefr- 
voyage  from  India ;  at  least  I  have  had  extract  carefully  made  from  genuine 
Indian  hemp  and  offering  all  the  physical  characters  of  good  extract,  yet  en- 
tirely inert  in  doses  of  many  grains.     I  have  seen  an  eighth  of  a  grain  of  an 
English  extract  produce  in  a  susceptible  woman  decided  intoxication.    So  far 
as  my  present  knowledge  goes,  although  the  foreign  extracts  of  hemp  are 
often  inefficient,  they  are  much  more  reliable  than  the  American.     The  only 
way  of  administering  hemp  with  satisfaction  at  present  is  for  the  practitioner 
to  try  various  samples  until  he  gets  an  active  one,  and  then,  being  supplied 
with  this,  and  having  learned  its  proper  dose  by  clinical  experiment,  to  depend 
solely  upon  it.    Hemp  is  not  a  dangerous  drug ;  even  the  largest  doses  of  its 
active  preparations,  although  causing  most  alarming  symptoms,  do  not  compro- 
mise life.    No  case  of  acute  poisoning  by  it  terminating  fatally  has,  that  I  am 
aware  of,  been  reported.    There  is  an  officinal  tincture  (  Tinctura  Cannabis), 
every  fluidrachui  of  which  contains  nearly  three  grains  of  the  extract 

ExTRACTUM  Cannabis  American-*: — American  Extract  of  Hemp, 
U.  S. — On  account  of  the  great  unreliability  of  the  foreign  hemp,  the  ques- 
tion as  to  the  activity  of  the  plant  when  grown  in  more  temperate  zones  is 
one  of  practical  interest.  Many  years  since,  Prof.  Christison  experimentally 
determined  that  the  hemp-plant  of  Edinburgh  is  medicinally  powerless,  and 
Prof.  Procter  found  that  this  is  also  true  in  regard  to  specimens  grown  in 
Philadelphia.  The  summers  of  the  hemp  regions  in  Kentucky  approach  in 
heat  those  of  the  more  temperate  parts  of  India,  in  which  the  hashish  is 
produced  ;  and  some  years  since,  incited  by  this,  I  made  some  experiments, 
and  found  that  the  Kentucky  plant  yielded  quite  largely  an  extract  active  in 
doses  of  one-half  a  grain  to  a  grain.  Whether  future  experimentation  will 
show  that  Kentucky  hemp  will  steadily  yield  as  my  sample  did,  time  alone 
can  determine.  Certainly  the  subject  is  worthy  of  investigation  on  a  larger 
scale.  In  making  these  experiments,  none  but  well-matured,  large,  coarse 
plants  should  be  used.  If  female  plants  are  selected,  the  seed  should  be 
ripened,  or  nearly  so ;  if  male  plants  are  taken,  the  pollen  should  have  been 
shed  suuio  time  previously. 
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In  the  present  group  are  considered  three  medicines, — belladonna,  hyoscy- 
amns,  and  stramonium, — whose  preparations,  when  given  internally  or  applied 
locally  to  the  eye,  dilate  the  pupil,  or,  in  other  words,  produce  mydriasis,  and 
whose  action  upon  the  system  appears  to  be  almost  identical. 

BELLADOHNi;  FOLITTM-BELLADONNA  LEAP.  TT.S. 
BELLADOHNi;  BADIX-BELLADONNA  BOOT.  TT.S. 

The  leaves  and  root  of  Atropa  belladonna,  an  herbaceous  perennial,  a  native 
of  £urope,  but  cultivated  in  this  country,  and  attaining  a  height  of  some 
three  feet  The  oval,  pointed,  entire,  smooth,  unequal  leaves  are  in  pairs,  on 
a  short  footstalk.  The  bell-shaped,  axillary,  pendent  flowers  are  of  a  dull 
reddish  color.  The  globular  berry  is  about  three-quarters  of  an  inch  in 
diameter,  deep  purple,  with  a  violet-colored  juice,  and  adherent,  green  calyx. 
The  dried  leaves  have  a  faint  narcotic  odor,  and  a  sweetish,  sub-acrid,  slightly 
nauseous  taste.  The  dried  cylindrical  branched  root  is  from  one  to  several 
inches  in  diameter,  much  longer,  fibrous,  externally  reddish  brown,  internally 
whitish,  almost  odorless,  with  a  very  feeble  sweetish  taste. 

ATROPIA.  U.  S. 

The  sole  active  principle  of  belladonna,  discovered  by  Mein  in  1831  and 
independently  by  Geiger  and  Hesse  in  1833,  occurs  in  silky  prismatic  and 
adcular,  often  aggregated  crystals,  of  a  bitter,  burning  taste,  without  odor, 
soluble  in  three  hundred  parts  of  cold  and  fifty-eight  of  boiling  water,  forty 
of  beniole,  thirty  of  ether,  three  of  chloroform,  and  eight  of  alcohol.  It 
is  most  abundant  in  the  root,  and,  according  to  M.  Lcfort  (L'  Uinon  Mcdicaie, 
Nov.  1871),  in  that  of  young  plants.  Cyanogen  gas  passed  through  its  alco- 
holic solution  makes  a  deep-red  (Hinterbeyer).  The  most  reliable  test  is 
the  physiological  one, — i.e.,  the  production  of  mydriasis  in  a  rabbit  or  a  cat 
by  the  local  application  to  the  eye.  It  has  been  found  in  all  the  tis-sues  of 
poi  ooed  individuals,  but  always  exists  in  greatest  abundance,  and  is  most 
easily  demonstiated,  in  the  urine. 

Phtsioloqical  Action. — When  the  smallest  physiological  dose  of  atropia 
is  administered  to  man,  the  only  symptom  induced  is  dryne^  of  the  throat 
and  mouth,  and  possibly  some  disorder  of  vi^iion.     When  a  little  larger 
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amount  is  given,  this  dryness  is  more  intense,  and  is  associated  with  redness 
of  the  fauces,  dilated  pupils,  disordered  vision,  and  possibly  diplopia.  The 
pulse  is  sometimes  at  first  rendered  less  frequent,  but  this  decrease  is  veiy 
transient,  and  certainly  in  many  cases  cannot  be  demonstrated  at  all.  Often, 
from  the  first,  certainly  afler  a  short  time  in  all  cases,  the  heart's  beats,  after 
a  large  dose  of  the  alkaloid,  become  excessively  rapid,  the  pulse  rising  to  one 
hundred  and  twenty,  or  even  one  hundred  and  sixty  ;  and  in  a  little  while » 
peculiar  bright-red  flush  appears  on  the  face  and  neck,  and  may  spread  over 
the  whole  body.  As  I  have  seen  this,  it  lacks  the  punctations  of  the  rash  of 
scarlet  fever,  and  is  only  in  very  severe  cases  followed  by  desquamation. 

Early  in  the  course  of  the  symptoms  of  atropia-poisoning  there  is  very 
often  forcible  expulsion  of  urine,  and  erections  of  the  penis  may  occur;  but 
afterwards  there  is  very  generally,.  Harley  says  always  (  Old  Vegetable  Xevr 
roticHj  p.  207),  retention  of  urine.     With  the  symptoms  above  enumerated, 
intellection  may  remain  perfect ;  but  there  are  generally  some  lightness  of 
head,  giddiness,  and  confusion  of  thought,  as  well  as  a  staggering  gait  and 
restlessness.     Occasionally,  even  with  doses  which  may  be  called  medicinal, 
there  are  spectral  illusions.     Drowsiness  is  not  a  general  or  at  all  character- 
istic symptom :  if  present,  it  is  apparently  always  produced  indirectly,  as 
by  the  removal  of  some  cause  of  previous  wakefulness.     When  a  decidedly 
poisonous  amount  of  belladonna  or  its  alkaloid  has  been  taken,  all  the  symp- 
toms already  noted  are  intensified,  and  to  them  is  added  a  peculiar  talkative, 
wakeful  delirium,  in  which  the  patient  lives  in  a  world  of  his  own,  engrossed 
by  the  spectres  and  visions  which  throng  him,  and  completely  oblivious  to  the 
surrounding  realities.     Thus,  I  have  seen  a  lady  remain  for  a  long  time 
stooping  and  holding  fast  to  the  bed-post,  to  which  she  talked  in  the  most 
voluble  manner,  as  though  it  were  an  intelligent  living  entity.    Sometimes  this 
delirium  is  wild,  and  the  patient  almost   uncontrollably  violent.     After  a 
time,  sleep  may  come  on,  and  on  waking  from  this  complete  consciousness 
may  be  retrained,  or  the  symptoms  may  gradually  subside.     After  a  very 
large  dose  has  been  taken,  severe  convulsions  may  appear  in  a  very  short 
time,  and  persist,  with  or  without  furi(»us  maniacal  delirium,  until  near  death. 
Sooner  or  later,  however,  the  delirium  subsides  into  stupor,  and  the  convul- 
sions into  paralysis ;  and  when  the  dose  has  been  enormous,  and  especially 
when  the  alkaloid  itself  has  been  taken,  stupor,  with  great  muscular  relaxa- 
tion, may  occur  very  early.     Lividity  of  the  face,  and  evident  imperfect 
aeration  of  the  blood,  are  not  seen  in  atropia-poisoning,  except  in  the  stage 
of  most  imminent  peril.     Death  is  preceded  by  marked  failure  both  of  the 
heart's  action  and  of  the  respiratory  forces.     In  most  cases,  I  think,  it  is 
actually  brought  about  by  asphyxia.*     Post-mortem  examinations  have  shown 
in  fatal  cases  congestion  of  the  lungs,  ofti'u  with  ecchymoses,  and  a  similar  stiite 


•  8oc  a  c:i.«c  rcji(»rtc<l  l»y  S.  W.  Gross,  Amfn'cau  Journal  of  the  Medical  Scicncttf  1869, 
p.  401,  as  a  striking  instance. 
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^H  of  the  membmiiee  and  even  eubstoDce  of  ihe  brain  aod  cord.  Accordiog  to 
^H  S.  Lciuiillrt,*  ooDgestian  of  the  retiua  ia  elu  nlmoBt  oharacteristic  lesioo  uf 
^H  Urup-puii^Ditig. 

^H     tljjcin  (he  lower  anitualii  bclladouna  to  a  great  extent  acU  as  upon  mtui, 

^H  illhuugli  'an  iafluGHce  is  uiuuU  lesa  powerful  iu  tlieui,  and  very  much  lai^er 

^B  ibu  are  required.     Seeming  dtfiereiiees  of  action  uro  iu  luotit  cuse«  simply 

^m  i^ifutat,  not  red.     Tbua,  iu  thu  dug,  as  in  niun,  tbe  pulsu-rate  ia  very 

^B  graitly  increased  by  ntropia,  whilst  in  the  rubliit  it  is  nut.  As  will  be  ishuwn 

H    itnaftcr,  the  ri£c  of  the  pulae-rah:  in  the  former  ia  largely  due  tu  puridyais  uf 

r     tbe  JIM  vagom.     Now,  atropia  paralyKcs  the  par  vngum  in  the  rabbit  as  much 

u  iu  tlie  dug,  but  in  the  rabbit  pneuniogastrio  paralysie,  by  sectiun  or  othcr- 

viw,  is  never  followed  by  a  rise  of  the  pulse-rate  at  all  couipurable  to  that 

nwn  under  similar  eireumstanees  in  the  dog.     Evidently  the  notion  of  the 

drug  is  identical  in  the  two  cases,  although  the  syinptouiB  am  different.     In 

iheir  scnaitivencss  to  atropia  animals  differ  very  much,  and,  as  a  general  rule, 

hprbivora  are  leas  Du&ceptible  than  camivora.     Tbua,  the  rabbit  may  be  fed 

(•»  dnys  entirely  upon  belladonna-leaves  without  injury,  and  many  grains  of 

atrnpiu  are  neceasary  to  kill  him.     Birds — at  least  pigeons — I  have  found 

will  ttfUia  recover  after  the  hypodermic  injection  of  two  grains  of  atropiv, 

and  three  grains  by  ibe  mouth  did  not  prove  fatal.     A  very  curious  and  at 

pnaeal  iaoxplicablc  fact,  which  I  have  repeatedly  verified,  is  that  tbe  pupils 

K  pigMns  cannot  be  dilal«d  by  the  uae  of  belladonna. 

I  The  cimc  study  of  the  phyeiol<^ical  action  of  atropia  can  only  be  made 

B  \>y  syslcm,  and  I  shall  now  consider  tbe  subject  under  such  headings. 

|.  A^ioa  on  the  CirtndtUoTy   Syitem.'\ — In  the  dog  and  in  the  rabbit  small 

B  of  atropia  cause  an  incnraaed   frcqueticy  of  the  jiulse,  with  rise  of  the 

il  {irewttrc.     If,  however,  larger  auKiunis  of  the  alkaloid  are  used,  and 

^■oially  if  the  poiaon  ia  thrown  immediately  into  the  venous  circulation, 

0  iuiiuedtaU  fall  of  the  blood-pressure,  althoi^h  the  pulse  iucreuses 

b  liefore.     Beauld  and  Bioebaum  (  Veier  die  phi/tiulagUelKU  Wirkungrn  tint 

vy/cl-Atrofjlut,  ill  Uiileriiit/i.  aiu  il.  I'hyilolog,  Lahorator.  m  Wlirzfiuiy, 

Hefl  i.)  state  that  tbe  dose  of  atropia  can  be  so  graduated  aa  to  produce  at 

fii^  a  temporary  rise  of  tbe  arterial  pressure,  followed  in  a  short  time  by 

3&tl. 

In  atropinized  animals,  as  Is  stated  both  by  BeEold  and  Bioebaum  (!oc.  cit., 
p.  33)  and  by  Meuriot  (Zfe  la  Mflhnde  phi/giiihyique  en  TlUnipeulique  ef  de 
ma  ApplkatioaM  A  t Elude  tie  lit  Bclladone,  Paris,   ISCg,  p.  73j,  and  us  I 

m   m  Qoutcd  bj  Tar<liru,  S<tr  r Emp>,iu»mtvitHi.  Parii,  1887,  p.  TS2. 

B^  f  A  lang  papfr  upon  Calabar  bxau  and  atroplii  hu  lieen  publiibad  by  RnMhin^b  bii'I 
^fcgrblivh  (  V^.tiidlH«iii-o  d.  Wttnturger  /•%(,  Utd.  GnMnhu/l,  \»Ti).  in  whiub  rc»ilt) 
^billjr  at  •Ufiuivs  iiitb  iLuie  af  all  olbor  ubnervsrF,  nud  uaoy  uf  tbem  ai  laially  at.  rati- 
^Bm  Ditb  giDtraJ  I'lijaioldgical  luna,  bale  bprjn  reoolicd.  &pa«o  eaimoi  bi  ipatcd  Tur  a 
^■tloUm  uf  Ibia  pitpar,  and  Ibe  rmt«[  ii  rervrreil  to  Ihe  mamoir  ilMlC  abiitrHoteil  <  Lfmdnn 
Wf^ieai  Ktcard.  i.)  and  la  tho  orltliius  uf  Uarnaak  lAnlth  /Ur  ErjitHm.  J^iUiolo-jit  wirf 

■h  ii  asTj. 
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have  frerjuently  seen,  section  of  the  vagi  is  not  followed  by  any  iDcreaw  of 
the  heart  8  action,  and  galvanization  of  the  nerve  is  incapable  of  influcodug 
the  viscus.     It  follows  that  atropia  in  toxic  doses  paralyzes  either  the  trank 
or  peripheral  filaments  of  the  nerve,  and,  as  Bezold  and  Bloebauoi  belivTe, 
most  probably  the  latter.     The  observers  just  alluded  to  have  found  that  if 
atropia  be  injected  into  the  carotid  so  as  to  reach  the  pneumogastric  ceotret 
before  the  periphery,  there  is  an  instantaneous  fall  in  the  rate  of  the  heart's 
beat, — an  indication  that  upon  the  cardiac  inhibitory  centres  atropia  acts  is 
a  direct  stimulant,  precisely  as  it  does  on  the  spinal  cord,  the  reason  that  the 
action  is  not  more  manifest  under  ordinary  circumstances  being  the  incapacity 
of  the  paralyzed  vagus  to  transmit  the  central  impulse.   This  asserted  stimu- 
lation''' of  the  inhibitory  centre,  if  it  be  correct,  accounts  very  beautifully 
for  the  primary  brief  slowing  of  the  pulse  stated  to  occur  in  some  cases  of 
atropia-poisoning.    (Sec  StiMs  Therapeutics^  vol.  i.  p.  725.    Mitcheil,  Keeu, 
and  Morehouse  found  it  in  about  one-third  of  the  cases  after  large  hypodermic 
injections  ;  Da  Costa  in  a  larger  proportion,  Amer,  Jour.  Med.  Scieticn^ 
July,  18G5  ;  Miss  Mary  Putnum  in  some  cases.  New  York  Medical  Record, 
1873.) 

When,  by  the  division  of  the  spinal  cord  and  vagi,  the  heart  is  isolated 
from  the  nerve-centres  and  the  vaso-motor  nerves  are  paralyzed,  Bezold  and 
Bloebaum  have  found  that  atropia,  in  minute  as  well  as  in  large  amount, 
lessens  at  once  the  arterial  pressure.  Botkin  (  Virchoios  Archiv,  xxiv.,  18G2) 
states  that  when  atropia  is  applied  to  the  heart  of  the  frog  it  at  once  dimin- 
ishes, and  finally  arrests,  its  action,  which  cannot  be  rc-excited  by  galvanic 
or  other  stinmli ;  and  Bezold  and  Bloebaum  (/be.  c/V.,  p.  48)  have  found 
that  the  same  thing  occurs  when  an  overwhelming  dose  of  the  alkaloid  is 
injected  into  the  jugular  vein  of  a  mammal.  From  these  facts  it  follows 
that  ui)on  fhe  heart  itaelf  atropia  acts  as  a  direct  depressant  poison^  but  for 
this  influence  to  be  apparent  a  very  large  amount  of  the  alkaloid  must  be 
used. 

From  what  has  already  been  said,  it  is  evident  that  the  increase  of  the 
pulse  seen  in  atrojaa-poisoning  is  in  a  measure  due  to  a  paralysis  of  the  car- 
diac iuhihitory  nurves ;  but  that  this  is  not  the  only  cause  is  shown  by  the 
fact  noticed  by  Lcniattre  (^ Archives  G6nirales,  August,  1865)  and  confirmed 
by  my  own  experiments,  that  after  section  of  the  par  vagum  atropia  still 
causes  an  increase  in  the  rapidity  of  the  heart's  action.  Further,  Bezold 
and  Bloebaum  have  founJ  (/oc.  cit.,  p.  54)  that  when  the  thonicic  sym- 


*  The  experiments  and  conclusionfi  of  Rosi^baoh  and  Frohlich  confirm  the  exiFtcnue  of 
this  stiinuliitiug  action  of  atropia  on  the  inhibitory  centres,  but  cannot  be  received  as 
correct,  for  reasons  already  given.  Uarnack  {Archio  /Ur  Ejrper.  /\tthol.  mid  Thtrnpie, 
ii.  .32H)  finds  that  the  minutest  dose  of  atropia  increases  the  rapidity  of  the  heart  after 
ptimuhition  of  its  inhibitory  centres  by  miisourin  and  consequent  slowing  of  its  beat. 
Thin  does  not,  however,  prove  that  atropia  has  no  action  on  the  inhibitory  centres. 
Further  investigation  is  necessary  for  a  j»ositive  conclusion. 
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fitlietio  U  galvanited,  even  after  large  doses  of  atropia,  tbe  heart  is  verjr 
Muibly  Hff<<ct^.     From  these  facte  it  is  obvious  that  atropia  acts  on  ihe 
c  atxeleratcir  nfnx-reulrei,  or  postiUy  nerves,   iti   (i  stiviutaat,  and, 
imlcK  il  be  In  lethal  doses,  does  jutt  destroy  the  excilaliilily  of  these  nerves. 
Tbe  rulatioQ  of  belladonna  to  the  vam-motor  nervous  Bysl«m  is  of  such 
VfRaind  biportance  that  it  deeerves  t)ie  closest  study.    Brown-S^quard  says 
■  foaiu'vely  that  the  drug  has  the  power  of  exciting  the  muscular  fibres  of  the 
rinlcei  but,  as  he  nowhere  details  the  reasous  for  this  opinion,  I  think 
Eltle  wvight  is  to  be  attached  to  bis  statement.     In  1S5T,  Wharton  Jones, 
of  England  {Medical  Timet  and  Gazelle,  p.  28,  1857},  announced  the  fiict 
(coofinued  by  Lemattre,  Inc.  cit.,  p.  52)  ibat  if  atropia  be  dropped  upon 
e  web  of  a  fret's  foot,  under  the  microscope  the  vessels  can  bo  seen  to 
rooiisct.     Dr.  Hayden  {Dublin  Quarterly,  Aug.  1863)  in  repeating  these 
fxperiiucnts  found  that,  if  the  skin  were  cut  just  above  the  foot,  no  oon- 
imctioD  occurred,  and  concluded  that  the  phenomenon  was  purely  reflex. 
Meurint  {loc.  eil.,  p.  39)  has  obtained  in  some  cases,  but  not  invariably,  the 
rrsults  of  the  last  observer.     He  has,  however,  discovered  that  if  the  nerves 
of  the  leg  be  divided,  no  contraction  over  tAkes  place.    Atropia  is  an  irritant, 
and  it  IB  evident  that  the  contraction  caused  by  its  local  application  is  simply, 
as  Hayden  believed,  a  rcflei  phenomenon,  precisely  stinilnr  to  that  which 
occurs  on  the  application  of  any  chemical  or  mechanical  irritant.     The  ex- 
periments of  Wharton  Jones,  upon  which  so  much  has  been  based,  must, 
therefore,  be  eliminated  from  the  evldenue  on  the  ijuestion.     The  problem 
n  be  solved  only  by  studying  the  effects  of  the  remedy  administered  so  as 
^ to  act  on  the  part  solely  through  the  circulaUoD.     Meuriot,  as  the  result  of 
h  studies  on  the  frog's  web,  bos  concluded  that  there  is  in  the  first  stages 
if  the  p«iiaoning  a  very  slight  contraction  of  the  vessels,  amounting  to  nothing 
lui  increase  of  their  tonicity ;  never  to  any  decided  lessening  of  their 
Dr.  Harley  (  The  OU  VegetahU  Ncurolia,  London,  1869,  p.  220) 
■  witnessed  a  more  decided  contraction  of  the  vessels.     I  have  tried  the 
Bperiment  rieveral  times,  but  obtained  no  decided  results.     Uu  the  other 
1,  Bexold  and  Bloebaum  {loc.  cil.,  p.  50)  bale  made  similar  experiments 
Kit^n  the  ear  and  mesGntery  of  the  rabbit,  and  have  never  been  ttble  t<)  detect 
IDj  contraction  of  the  vessels,  and  consequently  deny  its  existence.    In  their 
I  Csperinieiils  it  was  not  poeisible  to  use  the  microscope, — which  detracts  greatly 
''  Aoin  their  value. 

The  evidence  derived  from  direct  observation  of  the  capillaries  seems  to 
me  to  bo,  on  the  whole,  decidedly  in  favor  of  their  contraction  by  minute 
doses  of  belladoDDa.  I  do  not  think,  however,  that  much  weight  is  to  be 
^■lUehed  to  evidence  of  this  nature.  The  altenitions  in  the  calibre  of  the 
Bneeb  arc  so  slight  as  to  leave  great  play  Ibr  the  imagination  of  the  observer, 
^La  aourco  of  fallacy  which  probably  accouiits  for  the  different  results  ob- 
^Httned  by  different  investigators.  Much  more  decisive  proof  Is  however, 
HbUinable  from  a  study  of  the  arterial  pressure.     I  have  found  that  after 
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section  of  the  vagi  atropia  still  has  the  power  of  raising  very  materiallj  the 
arterial  pressure.  As  atropia  does  not  augment  the  force  of  the  iDdiyidul 
cardiac  beat,  and  as  the  increase  in  the  number  of  the  cardiac  pnlsattooB 
caused  by  it  after  section  of  the  vagi  is  comparativelj  slight,  it  is  exoeed- 
iugly  probable  that  the  rise  of  arterial  pressure  just  spoken  of  is  due  to  a 
contraction  of  the  small  vessels.  This  logical  conclusion  becomes  almost  a 
certainty  when  it  is  further  known  that  after  division  of  the  cord,  and  con- 
sequent separation  of  the  vessels  from  their  vaso-motor  centres,  atropia  k 
powerless  to  produce  rise  of  arterial  pressure,  a  &ct  vouched  for  by  Beiold 
and  Blocbaum,  and  which  I  can  confirm  from  my  own  experiments  (Jimer. 
Jour.  Med.  Scij  April,  1873).  To  this  cumulative  evidence  must  be  added 
the  cxi)erimental  fact  noted  by  Bezold  and  Bloebaum,  that  when  a  small 
dose  of  atropia  is  injected  into  the  carotid  artery — i.e.,  into  the  vaso-motoi 
centres — there  is  an  instantaneous  rise  of  blood-pressure.* 

Viewing  all  these  facts  together,  I  am  forced  to  give  assent  to  the  propo- 
sition that  atropia,  in  not  too  large  amount,  is  a  itimulant  to  the  vcuo-motor 
centres;  a  conclusion  in  harmony  with  the  action  of  the  drug  on  all  the  other 
motor  centres.  All  observers  agree  that  in  the  advanced  stage  of  atropia- 
poisouing,  afler  the  blood-pressure  has  commenced  to  fall,  there  is  dilatation 
of  the  capillaries.  It  seems  most  probable  that  this  is  due  to  a  direct  action 
of  the  poison  on  the  muscular  fibres  in  the  coats  of  the  vessels ;  for  when 
directly  applied  to  the  web  of  the  frog's  foot,  atropia,  after  a  time,  produces 
an  evidently  paralytic  dilatation  ;  and  Bezold  and  Bloebaum  have  found  that 
the  urterial  muscular  coats  in  atropia-poisoning  finally  lose  their  irritability, 
but  that  so  long  as  they  retain  it,  galvanic  stimulation  of  a  sympathetic  nerve 
does  not  fail  to  induce  contraction  in  the  tributary  vessels. 

Action  on  tJie  Nervous  System. — In  1862,  Dr.  S.  Botkin  ( Virclhotos 
Archil' J  Bd.  xxiv.  p.  85)  found  that  when  the  vessels  of  a  frog's  leg  were 
tied  and  the  animal  poisoned  with  atropia,  whilst  paralysis  developed  itself 
in  the  ordinary  way  in  the  uninjured  leg,  the  injured  leg  preserved  its 
motility.  He  also  discovered,  on  testing  with  galvanic  currents,  that  the 
nerve  of  the  leg  whose  artery  had  been  tied  transmitted  a  very  forcible  im- 
pulse to  its  tributary  muscles  under  the  stimulus  of  a  galvanic  current  much 
weaker  than  could  elicit  the  faintest  response  from  the  nerve  of  the  opposite 
side.  lie  concluded,  very  logically,  that  atropia  acts  as  a  paralyzant  to  the 
motor  norvc-truiiks  themselves,  and  also,  since  motion  persisted  in  the  pro- 
tected leg  alter  it  was  completely  lost  in  its  fellows,  that  this  influence  of  the 
drug  was  exerted  upon  the  motor  trunks  before  the  spinal  centres.  These 
experiments  have  been  confirmed  ly  Lemattre  {loc.  cit.,  p.  49),  by  Bezold 
and  Bloebaum  (he.  cit..  p.  20),  by  Mcuriot  {Joe.  cit.,  p.  90),  and  by  Fraser 
and  others,  who  have  proven  that  atropia,  if  in  suflScient  dose,  has  the  power 


^^  It  i'^  proper  to  stato  that  Bezold  and  Bloubiium  attribute  this  rise  to  psycUioal  dis- 
turbanoe,  withuut,  buwcver,  as  it  seems  tu  me,  good  reason. 
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of  destroying  the  excitability  of  the  efferent  or  motor  nerve-fibres,  but  that 
it  must  be  in  veiy  large  quantity,  so  that  in  mammals  death  may  be  caused 
by  the  alkaloid  and  yet  a  notable  amount  of  functional  power  be  retained  by 
the  motor  nerves.  Bezold  and  Bloebaum,  whose  elaborate  experiments  are 
especially  commendable,  affirm  that  very  rarely  have  they  been  able  totally 
to  destroy  by  atropia  the  functional  power  of  the  motor  nerves,  and  also 
bave  shown  that  both  the  nerve-stem  and  the  peripheral  intra-nmscular 
nerve-endings  are  affected.  All  the  experimenters  agree  that  no  stage  of 
super-excitability  preceding  that  of  depression  can  be  discovered. 

The  action  of  the  alkaloid  upon  the  spinal  centres  has  been  closely  and 
successfully  studied  by  Dr.  Fraser,  of  Edinburgh.  He  discovered*  that  if 
a  frog  receive  a  hypodermic  injection  of  about  one-thousandth  part  of  its 
weight  of  atropia,  a  condition  of  perfect  paralysis  and  abolition  of  reflex 
action  comes  on  after  a  time,  and  lasts  from  two  to  four  days,  to  be  suc- 
ceeded by  a  tetanic  stage,  with  violent  convulsions  and  excessive  excitability 
of  the  reflex  centres.  During  the  first  or  paralytic  stage,  electrical  excita- 
tion of  the  motor  nerves  fails  to  induce  muscular  contraction ;  the  function 
of  the  nerves  is,  in  other  words,  completely  suspended,  and,  as  it  is  regained, 
paripatgu  the  tetanic  symptoms  develop.  This  indicates  very  strongly  that 
atropia  is  a  spinal  stimulant,  and  that  the  state  of  the  centres  during  the 
first  stage  is  simply  masked  by  the  inability  of  the  nerve  to  transmit  im- 
pulses. This  conclusion  appears  to  me  absolutely  proven  by  the  following 
fibcts,  which  Dr.  Fraser  has  experimentally  determined.  The  convulsions 
are  certainly  spinal,  and  not  cerebral,  since  they  occur  after  section  of  the 
cord  high  up  in  the  neck.  Further,  if  a  sciatic  nerve  be  protected  from 
the  action  of  the  alkaloid  by  occlusion  of  the  crural  artery,  tetanus  occurs  in 
the  limb  during  the  time  when  the  rest  of  the  body  is  completely  paralyzed. 

The  experiments  of  Lemattre  (loc.  cit.)  indicate  that  belladonna  exerts  a 
similar  double  action  in  mammals,  and  Dr.  Fraser's  investigation  confirms  this. 
It  would  seem,  however,  that  in  mammals  the  spinal  action  comes  on  more 
rapidly,  and  is  less  protracted,  and  that  the  nerve-action  is  also  less  intense, 
than  in  the  frog ;  so  that  whilst  the  batrachian  poisoned  by  atropia  is  in  the 
beginning  paralyzed  and  afterwards  convulsed,  the  mammal  suffers  from  con- 
vulsions and  reflex  spasms  early  in  the  poisoning,  and  often  exhibits  evidences 
all  through  of  the  stimulant  spinal  action  striving  to  make  itself  felt  through 
the  disabled  nerves.  The  difference  in  the  action  of  non-fatal  doses  of  atro])ia 
upon  the  frog  and  upon  the  mammal  is  graphically  expressed  by  the  diagrams 
on  the  following  page,  which  are  copied  from  the  paper  of  Dr.  Fraser. 

Fig.  1  represents  an  experiment  made  upon  a  dog :  in  it  the  curve  of 
paralysis,  op,  p,,  leaves  the  line  of  normality,  AB,  before  the  curve  of 


*  An  Investigation  into  some  PreTioaslj  Undesoribed  Tetanio  Sjmptoins  produced  bj 
Atropia  in  Cold-Blooded  Animals,  by  Thomas  R.  Fraser,  M.D.,  Tran§aetion§  n/the  Royal 
SoeiHy  of  Edinburgk,  1860,  xxv.  460. 
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epinal  stimulation,  the  first  symptoms  being  those  of  paralyas.  As  the  cone 
of  opj  p,  never  reaches  the  line  of  complete  paralysiB,  CD,  the  paraljtie 
action  is  not  sufficiently  great,  in  the  height  of  the  poison,  to  prerent  the 
manifestation  of  the  considerable  spinal  stimulant  action. 


Pio.  1. 


XT 


py jf?. 


Fio.  2. 


Fig.  2  expresses  the  results  of  an  experiment  upon  a  irog :  in  it,  although 
there  was  some  spinal  stimulant  action,  as  evinced  by  the  curve  s^,  s^,  8„,  8,^ 
and  although  the  paralytic  curve  p^,  Pg,  p„,  Pj,,  p^  never  reaches  the  Ime  of 
complete  paralysis,  CD,  yet  it  is  manifest  that  the  paralytio  action  of  the 
drug  throughout  the  experiment  masks  and  covers  up  the  convulsive  influenoe. 

It  is  very  certain  that  in  man  atropia  exerts  this  double  influence ;  for  the 
records  of  poisoning  cases  are  at  once  the  records  of  convulsions  and  of 
paralysis.  It  would  seem  that  early  profound  paralysis  occurs  when  a 
very  large  dose  of  the  poison  has  been  taken  in  its  concentrated  alkaloidal 
condition,  and  consequently  has  been  rapidly  absorbed  and  suddenly  pre- 
cipitated upon  the  nervous  system. 

In  the  experiments  of  Botkin,  made  by  tying  the  vessels  of  the  frog's  legs, 
as  described  on  page  236,  the  investigator  found  that  although  for  a  time 
irritation  of  the  foot  of  the  perfectly  paralyzed  leg  would  cause  spasms  in  the 
opposite  limb  whose  nerve  was  protected,  yet  later  in  the  poisoning,  although 
irritation  of  the  foot  of  the  protected  leg  caused  movements  in  that  1<^,  no 
irritation  of  the  opposite  poisoned  foot  was  able  to  induce  any  response  what- 
ever on  either  side.  From  this  he  drew  the  inevitable  conclusion  that,  whilst 
atropia  paralyzes  first  the  motor  nerves,  yet  later  it  acts  also  on  the  afferent 
nerves.  The  very  beautiful  experiments  of  Dr.  Fraser,  already  quoted,  cer- 
tainly show  that  the  afferent  nerves  enjoy  a  comparative  immunity  from  the 
influence  of  atropia  in  large  doses.  For  when  one  1^  of  a  frog  was  pro- 
tected by  tying  the  crural  artery  during  the  period  of  general  paralysis,  any 
irritation  of  the  poisoned  leg  would  produce  immediate  reflex  convulsions  in 
the  unpoisoned  extremity, — a  demonstration  that  whilst  the  functions  of  the 
efferent  or  motor  nerves  were  suspended  wherever  the  poison  reached,  the 
afferent  nerves  retained  more  or  less  of  their  activity.  This  of  course  con- 
firms a  portion  of  the  experiments  and  conclusions  of  Botkin,  and  does  not 
disprove  that  atropia  acts  to  some  extent  upon  the  afferent  nerves;  for  a  very 
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ibeble  impulse  reaching  the  cord  in  its  excited  condition  would  cause  reflex 
movements.  Bezold  and  Bloebaum  (Joe,  cit.y  p.  20)  have  investigated  this 
Mibject  by  exposing  the  sciatic  nerves  of  a  strychnized  frog,  immersing  them 
for  a  portion  of  their  course,  the  one  in  a  solution  of  atropia,  the  other  in  a 
■ohition  of  the  phosphate  of  sodium,  and  then  testing  the  effect  of  the  applica- 
tion of  stimuli  in  causing  reflex  movements.  The  result  was  not  very  satis- 
ftctory,  so  many  sources  of  fallacy  arising — sources  not  necessary  here  to 
point  out — as  to  vitiate  greatly  the  experiments.  They  certainly  found, 
however,  that  the  nerve-trunk  preserved  for  some  time  its  power  of  trans- 
mitting impulse  even  when  immersed  in  a  two-and-a-half  per  cent,  solution 
of  the  alkaloid.  Bezold  and  Bloebaum  (p.  25)  also  repeated  the  experiments 
of  Botkin,  substantially  confirming  them,  but  sho¥nng  that  very  large  doses 
arc  necessary  to  affect  seriously  the  conducting  powers  of  the  afferent  nerves. 
The  following  experiments  of  Meuriot  (loc.  ci't.,  p.  95)  prove  conclusively 
that  atropia  does  influence  the  afferent  nerves.  He  found  that  if  a  frog  be 
bound  tightly  around  the  body  so  as  to  interrupt  the  circulation,  and  then 
be  poisoned  by  atropia  in  the  front  part  of  its  body,  at  first  irritations  in  any 
part  give  rise  to  general  spasms,  but  after  a  time  in  order  to  get  any  move- 
ments of  the  hind  l^i^s  it  is  necessary  to  apply  an  irritant  to  them.  Again, 
the  hinder  parts  of  a  frog  were  so  bound  by  ligatures  as  to  cut  off  on  the  one 
side  all  communication  except  by  the  nerves,  and  on  the  other  to  leave  free 
the  nerve  and  the  vessels.  A  strong  injection  of  atropia  was  then  given, 
and  when  the  moment  came  that  irritation  of  the  periphery  of  the  leg  whose 
circulation  was  free  would  no  longer  cause  reflex  spasms,  the  artery  of  this 
1^  also  was  tied,  so  that  both  legs,  the  one  atropinized,  the  other  not,  were 
now  connected  with  the  body  of  the  frog  only  by  their  nerves.  Strychnia 
was  given  hypodermically,  and  it  was  found  that,  whilst  irritation  of  the 
atropinized  leg  had  no  effect,  stimulation  of  the  non-atropinized  leg  gave  rise 
to  general  convulsions.  These  experiments  show  that  atropia  acts  upon  the 
afferent  nerves  as  well  as  upon  the  efferent.  Recently,  Miss  Mary  Putnam 
(JVew  York  Med,  Record,  1873)  has  asserted  that  if  the  general  tissue  of  the 
frog's  limb  be  tied,  the  vessels  and  nerves  being  lefl  intact,  so  as  to  prevent 
any  possible  diffusion  of  the  poison  through  the  cellular  tissue,  the  sensitive 
nerves  are  alone  affected  by  atropia.  As  no  details  of  experiments  are  given, 
the  matter  rests  simply  upon  the  assertion  of  Miss  Putnam.  It  is  very 
diflicult  to  imagine  why  a  nerve  should  be  affected  differently  by  a  poison 
when  reaching  it  by  different  routes,  and  e(|ually  difficult  to  conceive  how  the 
poison  should  reach  more  effectively  the  motor  than  the  sensitive  nerves  by 
diffusion.  Further,  it  is  also  almost  as  unreasonable  to  believe  that  any  per- 
ceptible diffusion  through  the  cellular  tissue  should  occur  when  the  seat  of 
injection  is  in  a  distant  part  of  the  body.  Taking  together  the  facts  that  Miss 
Putnam's  assertion  is  unsupported  by  detailed  exporiments,  is  exceedingly 
improbable,  and  is  seemingly  opposed  to  an  enormous  mass  of  experimenta- 
tion by  some  of  the  most  experienced  and  able  investigators  who  have  ever 
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lived,  it  seems  to  me  that  it  cannot  be  accepted.  It  is  probable  tbat  atropii 
acts  upon  the  peripheral  filaments  of  the  nerves  more  quickly  than  upon  the 
main  trunks ;  and  this  is  corroborated  by  Miss  Putnam,  who  states  that  she 
has  seen  galvanization  of  a  sciatic  nerve  cause  indications  of  pain  in  an 
atropinized  animal  when  the  peripheral  sensation  was  already  lost. 

There  can  be  no  doubt  that  in  the  higher  animals  atropia  acts  upon  the 
cerebrum  as  it  does  in  man,  producing  the  same  peculiar  delirious  intoxicatioD 
often  ending  in  stupor.  It  is  not  necessary  to  discuss  this  matter  frirther, 
except  to  remark  that  belladonna  is  not  a  hypnotic.  The  fact  that  the 
exhibition  of  a  remedy  is  followed  by  sleep  in  disease  is  no  proof  that  the 
remedy  is  in  a  proper  sense  a  hypnotic.  No  one  would  ^ve  oyster  soup  audi 
a  cognomen,  yet  in  certain  exhausted  wakeful  states  of  the  system  such  food 
may  bring  back  sound  sleep.  If  belladonna  ever  acts  as  a  hypnotic,  it  is  in 
this  indirect  way,  by  removing  some  cause  of  abnormal  wakefulness.  It  can 
never  be  relied  on,  like  opium,  to  induce  sleep. 

Action  on  the  Voluntary  Muscles. — The  voluntary  muscles  escape  nn- 
scathcd  in  atropia-poisoning.  It  is  tnie  that  Lemattre  has  shown  that  the 
contRictility  of  a  striated  muscle  may  be  destroyed  by  soaking  it  in  a  very 
concentrated  solution  of  the  alkaloid ;  but  long  before  any  such  acdon  can 
take  place  in  life  the  animal  is  killed ;  consequently  aflcr  death  from  bella- 
donna the  contractility  of  the  voluntary  muscles  is  found  unimpaired. 

Action  on  the  Abdominal  Canal. — On  the  non-striated  muscles  the  action 
of  the  drug  is  pronounced,  but  its  exact  nature  is  uncertain.    Meuriot  states 
(loc.  cif.,  p.  112)  that  if  the  belly  of  an  animal  poisoned  by  atropia  be  opened, 
the  intestines  will  be  found  undergoing  violent  contractions,  and  that  bella- 
donna is  a  powerful  excitant  of  the  non-striated  muscles.    On  the  other  hand. 
Bezold  and  Blocbaum  affirm  that  they  have  experimented  upon  the  intestines, 
bladder,  uterus,  and  ureters,  and  that  in  all  cases  there  is  a  state  of  marked 
sedation  fnjm  atropia,  and  that,  whether  a  small  or  a  large  dose  be  used  {loc, 
cit.j  p.  65),  there  are  produced  muscular  quietness  and  relaxation  in  all  these 
organs, — evidences  of  sedation  not  preceded  by  any  stage  of  excitement,  and 
always  accompanied  by  lessening  of  the  electro-muscular  sensibility.     They 
st^ite,  further,  that  by  the  use  of  sufficient  doses  absolute  muscular  paraly.«jis 
of  the  orjriins  alluded  to  is  induced,  so  that  the  strongest  faradaic  currents 
are  unable  to  cause  any  motion.     P.  Keuchel  {Das  Atropin  und  der  Hem- 
mungmerven^  Tnaug.  Diss.,  Dorpat,  1868)  has  made  a  most  elaborate  series 
of  experiments  to  determine  the  effect  of  atropia  upon  the  inhibitory  fibres 
of  the  splanchnic  nerve.     It  has  been  shown  by  Pfliiger  that  galvanization 
of  the  peripheral  ends  of  the  divided  splanchnics  causes  immediate  arrest  of 
the  peristaltic  intestinal  movements,  and,  although  the  subject  has  not  been 
absolutely  worked  out,  it  is  almost  certain  that  some  of  the  splanchnic  fibres 
are  the  inhibitory  nerves  of  the  intestinal  coats.     Keuchel  has  found  that 
even  when  doses  of  atropia  so  small  as  not  to  afifect  distinctly  the  motor 
nerves  are  given,  galvanization  of  the  splanchnics  fails  to  influence  the  intes- 
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tines,  whose  yermicolar  moyements  are  still  active,  and  therefore  that  atro- 
pia  paralyses  the  peripheral  inhibitory  intestinal  apparatus  precisely  as  it  does 
that  of  the  heart.  There  is,  of  course,  a  seeming  dis^cement  between 
these  researches  and  those  of  Meuriot  and  of  Bczold  and  Blocbaum ;  but  it 
is  probable  that  both  are  correct.  It  appears  certain  that,  in  full  doses,  atro- 
pia  paralyzes  the  smooth  muscular  fibres  of  the  intestine,  bladder,  etc.,  and  it 
may  be  that  in  any  dose  it  depresses  their  activity  directly,  but  that,  by  para- 
lysing more  quickly  the  inhibitory  apparatus,  it  sometimes  places  the  intes- 
tinal muscular  coat  in  such  a  position  that  it  will  respond  more  vigorously 
than  normal  to  external  stimuli.  If  this  be  so,  it  is  evident  that  there  is 
real  accord  in  the  results  of  all  these  investigations,  for  Kcuchel  used  only 
very  small  doses  (.075  gr.  in  a  rabbit). 

Action  on  the  Respiratory  System. — It  has  already  been  stated  that  in 
man  small  doses  of  atropia  do  not  affect  the  respiration,  whereas  large  doses 
accelerate  it.  The  same  is  true  in  animals ;  and  the  acceleration  takes  place 
even  when  the  vagi  have  been  previously  divided, — a  proof  that  it  is  due  to 
a  direct  stimulation  of  the  respiratory  centres  in  the  medulla.  (Bezold  and 
Bloebaum,  loc.  cit.y  p.  59.)  When  very  large  fatal  doses  are  administered, 
there  is  evidently  also  a  paralysis  of  that  portion  of  the  peripheral  pneumo- 
gastric  nerve  which  is  connected  with  the  fiinction  of  respiration ;  for  if  in 
an  animal  suffering  only  from  a  moderate  dose  the  par  vagum  be  cut,  rcspi- 
ration  is  profoundly  affected,  but  when  the  alkaloid  has  been  more  freely 
given,  no  marked  influence  is  exerted  upon  the  expiratory  rhythm  by  section 
of  the  pneumogastrics.  As  death  approaches  in  belladonna-poisoning,  the 
blood,  which  has  preserved  its  normal  coloration,  may  become  very  dark,  and 
the  patient  may  at  last  die  of  asphyxia, — probably  not  from  failure  of  the 
centres  themselves,  but  from  the  loss  of  functional  power  in  the  respiratory 
nerves. 

Action  on  the  Glandular  System. — One  of  the  earliest  and  most  notable 
effects  of  medicinal  doses  of  atropia  is  dryness  of  the  mouth,  due  to  sup- 
pression of  the  secretions  of  the  mucous  and  salivary  glands.  The  action 
of  the  alkaloid  upon  the  skin  is  similar.  It  can  scarcely  be  doubted  that 
this  arrest  of  secretion  is  nervous;  and  the  experiments  of  Keuchol  indicate 
that  it  is  due  to  an  action  upon  the  peripheral  nerve-filaments.  As  was  first 
discovered  by  Schiff,*  section  of  the  chorda  tympani  is  followed  by  arrest 
of  secretion  of  the  submaxillary  gland,  and  galvanization  of  the  peripheral 
end  produces  a  greatly  increased  flow  of  saliva.  In  Keuchel's  experiments 
these  phenomena  occurred  in  the  unpoisoned  animal,  but  when  atr<){>ia  had 
been  exhibited,  galvanization  of  the  peripheral  chorda  tympani  was  power- 
less to  excite  secretion, — ^proof  that  the  peripheral  end  of  the  nerve  was 
paralyzed. 

•  See  Physiology  of  Man— Nerrous  System,  by  Prof.  A.  Flint,  Jr.,  New  York,  1873, 
p.  168. 
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Elimination, — ^When  atropia  is  exhibited  medicinally  it  probably  all  » 
capes  from  the  body  through  the  urine ;  and  even  after  poisonous  doeee  the 
amount  eliminated  through  other  channels  must  be  almost  infinitely  anuIL 

Action  on  Secretion, — After  small  doses  of  atropia  the  urine  is  iDcretted 
— sometimes,  according  to  Harley,  doubled.  I  am  confident,  howeTer,  tbat 
this  increase  varies  very  much,  and  is  not  always  marked.  After  very  luge 
toxic  doses  the  urine  may  be  at  first  increased,  but  is  usually  lessened  toj 
early,  and  in  the  later  stages  may  be  entirely  suppressed.*  Meuriot  sUtee 
that  the  secretion  of  urine  rises  and  falls  in  atropia-poisoning  with  the  aite- 
rial  pressure.  The  experiments  of  Harley  upon  men  (Joe,  cit,,  p.  214)  woaU 
appear  to  show  that  medicinal  doses  of  atropia  decidedly  increase  the  solids 
of  the  urine,  slightly  the  urea  and  uric  add,  very  markedly  the  phospbatee 
and  the  sulphates. 

In  regard  to  the  secretions  of  the  alimentary  canal,  the  action  of  atropia  is 
very  uncertain.  It  has  been  a  matter  of  traditional  and  clinical  belief  that 
they  were  increased,  and  Harley  gives  some  experiments  which  he  daimB 
corroborate  this ;  Meuriot,  on  the  other  hand,  states  that  they  are  lessened- 
I  cannot  find,  however,  any  experiments  that  seem  to  me  at  all  decisive ;  and 
clinical  evidence  certainly  indicates  that  the  alimentary  secretions,  if  affiected 
at  all,  are  increased. 

Action  on  TempercUure. — In  moderate  doses  atropia  causes  a  pronounced 
rise  in  temperature,  but  in  very  large  decidedly  toxic  amounts  it  lessens  ani- 
mal heat.  Thus,  in  the  dog,  Meuriot  has  obtained  an  augmentation  of  finom 
1°  to  3°  C,  and  Dum^ril,  Demarquay,  and  Lecomtef  of  4°  C.  In  &tal 
poisoning  of  the  same  animal,  these  observers  have  noticed  a  fall  respectively 
of  5-1^^  and  of  3^.f  In  man,  Meuriot,  in  the  use  of  medicinal  doses,  has 
observed  the  temperature  to  rise  J**  to  l-j^®,  and  Eulenbui^  }°  to  -f^^.l 
Harley  has  seen  in  man  an  elevation  of  1**  F.  As  pointed  out  by  Meuriot, 
the  rise  and  fall  of  temperature  probably  correspond  to  the  rise  and  fall  of 
the  blood-pressure. 

Summary. — From  what  has  been  already  stated,  it  is  evident  that  the 
action  of  atropia  in  therapeutic  and  in  toxic  doses  is  in  a  sense  quite  dif- 
ferent. 

In  full  medicinal  doses  it  produces  a  sort  of  febrile  state,  with  dryness  of 
the  mouth,  increased  rapidity  and  force  of  the  cireulation,  quickened  respi- 
ration, elevation  of  temperature,  and  secretion  of  febrile  urine.  The  rapidity 
of  the  heart's  action  is  due  to  paralysis  of  the  periphei-al  inhibitory  nerve 
and  to  stimulation  of  the  accelerator  nerves ;  the  increased  arterial  pressure, 
to  the  increased  cardiac  action,  together  with  the  general  contraction  of  the 
capillaries,  the  result  of  excitation  of  the  vaso-motor  centres.     The  spinal 

*  See  poisoD-oaae  reported  by  Dr.  Gross  {locciL),  also  oases  of  Dr.  Morer  {AnnaUt  dt 
la  Soei^ti  de  Mfdeeine  de  Oand,  1873. 
f  Quoted  by  Meuriot,  p.  111. 
X  Tbesc  figures  are  probably  all  of  them  Centigrade,  though  it  is  not  stated  by  Menriot 
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cord  is  Dot  sensilily  affcoted  b^  these  dosea;  the  motor,  and  probulil;  to  a 
much  leffi  d^ree  tbe  sensory  peripheral  nerves,  suffer  lesseniDg  of  functiunal 
icUvitj,  although  the  influence  of  therapeutic  doses  of  atropia  upou  them 
must  be  very  slight.  If  the  dose  be  sufficiently  large,  tbc  cerebrum  is  thrown 
into  a  conditioD  of  mild  delirium,  resembling  also  tliat  of  fever. 

AJler  decidedly  tuxic  duses  of  atropia,  tlie  blood'preBsure  falls,  from  dlkta- 
tioD  of  the  capillaries,  owing  to  the  paralysis  of  their  muscular  coats,  and  from 
direct  laming  of  ttie  heart-muscle.  The  temperature  aJso  fidls ;  the  muscular 
system  is  relaxed,  and  sensation  is  impaired,  from  the  paresis  of  tbe  motor 
»nd  sensory  oerves  respectively ;  yet  convulsions  may  now  occur  from  tlie 
over-activity  of  the  reflex  centres,  tbe  predominance  of  paralyas  or  of  con- 
vulsions varying  with  the  dose,  as  the  depressing  or  stimulating  influcuce  la 
tbe  more  powerful.  Delirium  precedes  stupor,  wbiob  in  turn  precedes  death, 
from  asphyxia,  caused  by  fiuliog  trunkal  norvc-functions,  or  very  rarely  from 
syncope,  caused  by  failure  of  the  cardiac  muscle. 

Local  Action. — It  is  evident  that  when  belladonna  is  applied  to  a  part  it 
must  act  locally  as  a  paralyzant,  no  doubt  overpowering  the  capillary  walls, 
the  sensitive  and  motor  nerves,  and  even  muscular  and  glandular  cell-action  ; 
for,  except  in  the  case  of  the  latter,  experimental  evidence  has  already  been 
brought  forward  to  prove  that,  locally  and  freely  applied,  belladonna  is  a 
wdalJvQ  poison,  and  clinical  evidence  points  very  strongly  to  its  exerting 
R  similar  iotluence  upon  glaod-cells. 

Action  on  the  Eye. — Atropia  placed  in  the  eye,  or  given  internally,  dilates 
the  pupil  of  all  animals  except  birds.  Accompanying  this  mydriasis  are 
paralysis  of  accommodation  and  a  lessened  intraocular  pressure.  In  regard 
to  tbe  latter,  the  subject  is  so  intricate  that  I  must  refer  tbe  reader  to  the 
treatises  of  specinliste,* 

Before  discussing  briefiy  the  action  of  atropia  upon  the  pupil,  the  fact  that 
a  recent  American  female  writer  has  reasserted  tbe  old  theory  that  the  move- 
ments of  the  iris  are  due  to  ereettle  ti^ue,  or,  in  other  words,  to  Its  blood- 
vessels, seems  to  render  necessary  a  few  words  as  to  tbe  real  motile  power  of 
the  part.  In  the  first  place,  it  is  au  indisputable  anatomical  fact  that  tbe 
iris  is  largely  composed  of  muscular  fibres,  and  it  is  a  simple  common-sense 
deduction  that  the  muscular  fibres  ore  there  for  tbe  purpose  of  causing  mo- 
tion, eapedally  since,  in  many  animals,  it  can  be  readily  demonstrated  that 
wbilst  some  of  these  fibres  are  circular,  others  are  radiating,  so  that  by  posi- 
tion tbey  become  antagonistic.  The  paper  of  Dr.  Arlt  (^Archie  fur  Oph- 
iJudmtiloffie,  18G9)  seems  to  me  very  deuisive.  In  a  very  elaborate  scries  of 
experiments  it  was  found  that  when  ibe  upper  cervical  ganglion  was  stimulated 
the  pupil  dilated  long  before  any  influence  upon  the  vessels  was  detei^tcd, 
and  that  on  cessation  of  the  stimulation  the  pupil  became  nainral  long  before 
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the  spasm  of  the  vessels  yielded ;  to  my  mind  a  proof  that  the  gallon  Im 
fibres  other  than  vaso-motor, — fibres  which  control  the  muscular  actioDfi  of  the 
iris,  and  are  more  sensitive  than  the  vaso-motor  filaments ;  and,  Beoonduilj,t 
proof  that  the  movements  of  the  iris  are  not  due  to  movements  of  the  blood- 
vessels. Space  cannot  be  afforded  in  the  present  work  for  a  fturther  discos- 
sion  of  this  subject.  The  reader  is  respectfully  referred  for  fturther  inforntt- 
tion  to  books  on  the  physiology  of  the  eye,  and  especially  to  Engelhardt^s 
paper,  Beitriige  zur  Lehre  von  den  Bewegungen  der  Iris  (^Uktenuckwupi 
au8  dem  phgsiolog.  Lahoratorium  in  WUrzhurg^  zweiter  Theil.) 

In  considering  the  action  of  belladonna  upon  the  eye,  it  is  necesnij  to 
view  separately  its  influence  when  applied  locally  and  when  given  internally; 
and  I  shall  consider  these  in  the  order  in  which  they  here  stand. 

It  may  be  first  asserted  that  the  dilatation  induced  by  the  local  applica^ 
of  belladonna  or  of  its  principles  is  a  nervous  phenomenon,  and  not  due  to  t 
direct  action  of  the  drug  upon  the  muscular  fibres  of  the  iris  ;  for  as  all  of 
these,  both  the  radiating  and  the  circular,  are  of  the   same   nature  (tton- 
striated  in  mammals),  their  antagonism  is  simply  due  to  position ;  and  it 
seems  inconceivable  that  mere  position  should  affect  the  relations  between  t 
muscle  and  a  drug.     Moreover,  decisive  proof  is  afforded  by  the  experiments 
of  Bernstein  and  Dogiel,  who  found  that  whilst  galvanic  irritation  of  the 
oculo-motor  nerve  Was  unable  to  cause  contraction  of  the  pupil  in  the  atro- 
pinizcd  eye,  yet  when  the  electrodes  were  applied  to  the  eyes  in  such  a  way 
as  to  affect  directly  the  iris,  contraction  occurred, — phenomena  only  explain- 
able by  the  theory  that  the  nerve-endings  were  paralyzed,  whilst  the  muscle 
was  unaffected.     Of  the  truth  of  this  observation  there  can  be  no  doubt,  as 
it  has  been  confirmed  by  Dr.  Gr.  Engelhardt  (  Untersuch.  cms  dem  physiolog. 
Lahorat.  in  WUrzhurgy  Theil  ii.  p.  321). 

The  sUitement  first  made  by  Wharton  Jones  (Medical  Times  and  Gazette, 
1857),  that  the  reason  atropia  does  not  dilate  the  pupils  of  birds  is  that  their 
irides  have  no  radiating  fibres,  has  been  disproven  by  the  beautiful  anatomical 
researches  of  Alex.  IvanoflF  and  Alex.  Rollett  (ArchivfUr  Ophthalmologies 
vol.  XV.  p.  1),  confirmed  by  Johannes  Diegel  (Max  Schnitzels  Archiv  fUr 
Microscop.  Anat.j  Bd.  vi.  Hefl  i.,  1870).  As,  therefore,  there  are  radiating 
fibres  in  the  eyes  of  birds,  no  reason  can,  as  yet,  be  assigned  for  the  non- 
action of  atropia  on  their  irides,  unless  it  be  that  they  are  composed  solely 
of  striated  muscular  fibres.  It  is  just  possible,  indeed,  that  the  observation 
as  to  the  non-action  of  the  mydriatic  upon  the  irides  of  birds  is  incorrect 
Bonders  (  The  Accommodation  and  Refrdction  of  the  Eye^  Syd.  Soc.  ed.,  p. 
584)  says  that  the  pupillary  action  of  atropia  "  is  slight  in  birds,  in  whom 
it  was  formerly  overlooked."  In  my  own  experiments  the  most  thorough 
application  of  very  strong  solutions  to  the  eyes  of  pigeons  had  no  distinct 
eflect.  Unfortunately,  however,  accurate  measurements  of  the  pupils  were 
not  made. 

The  dilatation  of  the  pupil  by  the  local  application  of  atropia  is  certainly 
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'  anj  nnre-centres  farther  back  than  the  ciliary  gaiiglmn. 
ie  proven  by  the  following  ^ta;  Claude  Bernard  (^Phyei'i/ogie  e(  Paiho- 
ie  du  SffUtme  Ntrveux,  Paris,  vol.  ii.  p.  212)  and  Lemattre  l^loc.  cil.)  both 
found  that  atropia-mjdriaais  occure  in  animals  aiier  section  «f'  tlie  ooulo- 
r,  and  I  bave  Been  it  in  cases  of  complete  ucuio-motor  piiralj-eid  in  man. 
o  Uikes  plai-e  af^r  aection  of  the  trigeminus  or  of  the  cervical  BynipBi- 
:,  or  of  liuth  of  these  nerves,  as  is  shown  by  the  testiniotiy  of  tjumcioos 
eenen  and  by  my  own  experiments.  In  man,  I  have  seen  it  after  paral- 
ig  of  Ibe  Bympathelac  {Philadelphia  Mtd.  Timai,  vol.  i.  p.  290).  Not  only 
e  dilutaliun  of  the  pupil  by  the  local  ajiplicution  of  atrupia  iadependcDt 
e  c«nCrnl  ucrvouB  ByBt^ni,  but  aleo  of  the  ciliary  ganglion,  and  it  is  ihere- 
j  dan  to  an  action  eserted  directly  upon  ihe  nervt-endiags  in  the  ins. 
KShe  experiiuciits  of  BcrnsUjin  and  Dogiel,  confirmed  by  Engelhardt,  already 
u  themselves  alinoat  enough  to  establish  the  truth  of  this  propo- 
■e  direct  evidence  is  not,  however,  wanting.  Thus,  Vierordt*  has 
d  that  atmpia  locally  applied  atill  canscs  mydriasis  afU-r  the  removal  of 
ary  ganglion.  Prof  I.  Hoppe  (Die  Nenxnmr/mngen  der  HeilmiClel, 
■,  1856,  Rweitcr  Hcfl,  p.  179)  baa  diKcovered,  and  Y.  Valentin  (  Fer- 
!««■  phyiialoptcheit  Ptilholoffte  der  Nerven,  Leipelo,  1864,zweiti)  Ab- 
g,  p,  368)  has  confirmed,  that  in  the  eye  of  the  frog  removed  (Vom 
e  body  atropia  will  produce  dilatation  of  the  pupil.  According  to  Borellt 
EdaJivTgh  Medical  Journal,  Nov.  1871),  mydriasis  is  produced  by  the 
ftaloid  when  applied  to  the  eye  of  a  man  just  dead.  Lastly,  the  presence 
t  the  alkaloid  in  the  humors  of  the  atropinizcd  eyo  has  been  proven  by 
)  observets,  among  whom  may  be  menljoned  Lemattre  (loc.  cit., 
i  Prof.  Dondcrs  (  The  Accommodation  and  Jie/ractioH  of  the  Eye, 
ed.,  p.  5S8),  who  have  found  that  the  liquids  removed  from  such 
U  eye  are  capable  of  causing  dilatation  of  the  pupil  of  another  eye. 

It  having  been  demonstrated  that  the  mydriasis  of  the  atropinizcd  eye  is 

Hk  result  of  an  action  upon  the  peripheral  nerve-fibres,  the  question  arises, 

Fs&n  the  ends  of  the  oculo-motor.  the  contractor  of  the  pupil,  paralyxed,  or  are 

«  ends  nf  the  sympathetic,  the  dilator,  stimulated,  or  is  there  a  double  influ- 

■oe,  both  of  theoe  actions  occurring?     Both  Dunders  {he.  eiV.,  p.  589 )t  and 

Mlwag  von  Carion  (loe.  eit.,  p.  92)  insist  that  the  paralysis  of  accommodation 

b  proof  of  paralysis  of  the  oculo-motor  nerve,  and  it  seeras  to  me  ibey  do  ao 

ii  truth.     However  this  may  be,  there  is  nbiiudant  direct  proof  that  the 

oculo-mntor  fibres  are  paralywd,  since  the  experiment  of  Griinhagen,  sbow- 

ing  that  gnlvaniiation  of  the  exposed  oculo-motor  nerve  dues  not  affect  the 

atmpinixed  pupil,  has  been  repeated,  and  ils  results  confirmed  by  Dr.  Gustuv 
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In  artificial  mydriasis  there  is,  then,  undouhtedly  peripheral  pabj  of  th^ 
oculo-motor.     The  question  arises,  Is  there  also  stimulation  of  tbe  dilating 
nerve  ?    The  evidence  as  to  this  is  not  so  positive,  but  to  my  mind  indicated 
very  strongly  that  there  is  such  an  action.     Clinical  ezperienoe  certainly 
shows  that  the  dilatation  produced  by  a  mydriatic  is  not  merely  a  paasiyv 
movement  of  relaxation,  but  is  active,  capable  of  tearing  np  inflammatory 
adhesions  even  when  of  some  firmness.     Again,  the  dilatation  that  ooeiiiB 
aflcr  the  paralysis  of  the  oculo-motor  nerve  in  man  and  after  its  destraetkm 
in  animals  is  not  at  all  equal  to  that  produced  by  atropia,  and,  indeed,  can  be 
largely  increased  by  the  action  of  the  drug ;  iurther,  in  the  eye  separated 
entirely  from  the  nerve-centres  (see  above)  atropia  still  causes  a  wide  dilata- 
tion ;  fucts  which  necessitate  the  belief  either  that  the  alkaloid  acts  upon  the 
sympathetic  fibrillse,  or  that  the  peripheral  fibres  of  a  nerve  are  in  them- 
selves nerve-centres,  acting  upon  the  muscle  of  themselves  even  when  sepa- 
rated from  their  centres. 

It  has  been  urged  against  the  view  here  taken  that  even  the  widest  aiti- 
ficial  mydriasis  is  increased  by  galvanization  of  the  sympathetic.  Be  Ruiter 
states  the  contrary ;  but,  since  Griinhagen,  Hirschmann,  and  Engdhardt 
separately  affirm  as  the  result  of  personal  experiment  the  correctness  of  the 
asserted  fact,  it  must  be  accepted.  Granting  its  truth,  I  do  not  think  it  war- 
rants the  deduction,  since  it  is  very  conceivable  that  an  agent  may  excite  the 
peripheral  filaments  of  a  nerve  very  greatly,  and  yet  not  to  that  point  that 
they  are  incapable  of  further  excitation. 

In  conclusion,  the  action  of  atropia  applied  to  the  eye  may  be  summed 
up  as  follows :  the  mydriasis  is  the  result  of  a  direct  influence  upon  the 
peripheral  nerve-fibres,  those  of  the  oculo-motor  being  certainly  paralyied, 
th(>sc  of  the  sympathetic  and  its  ally  the  trigeminus  being  probably  exdted. 

In  regard  to  the  constitutional  action  of  atropia,  it  is  evident  that  when 
the  alkaloid  is  administered  internally  there  are  only  four  possible  ways  in 
which  it  can  cause  mydriasis,  and  that  these  are  as  follows :  1.  By  acting 
alone  on  the  sympathetic  centres,  as  a  stimulant.  2.  By  acting  alone  on  the 
oculo-motor  centres,  as  a  paralyzant.  3.  By  combining  these  actions.  4. 
By  being  carried  to  the  eye,  and  acting  as  though  locally  applied. 

Authors  are  greatly  at  variance  in  their  conclusions :  thus,  Harley  ( The 
Old  Vegetable  Neurotics)  and  Haydcn  (Dublin  Quarterly  Jaurnaf,  August, 
18G3)  may  be  cited  as  in  favor  of  the  first  view,  and  Budgfi  (^Ueber  die  Be- 
wegung  der  Iris^  1855),  Braun  (Archiv  fur  Ophthalmohgie^  Bd.  v.  Abth. 
ii.),  and  Ilirschmann  (2kr  Lehre  von  d.  durch  Arzneimittelj  etc.,  Reicherft 
Archiv^  18G3)  as  favoring  the  second.  Neither  the  first  nor  the  second 
view  is,  however,  tenable :  the  first,  because  of  a  fact  which  has  been  asserted 
by  authorities  and  which  I  have  experimentally  corroborated,  namely,  that 
atropia  given  hvpodemiically  causes  dilatation  of  the  pupil  after  section  both 
of  the  trigeminuH  and  of  the  sympathetic  in  the  neck ;  the  second,  for  the 
reason  tliat  after  section  of  the  oculo-motor  in  animals,  or  after  complete 
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/laraljas  of  the  oculo-motor  in  man,  the  mydriasis  is  much  less  than  that  of 
^tropiarpoisoning. 

In  regard  to  the  third  view,  I  have  noticed  that  the  dilatation  of  tlie  pupil 

'^cier  the  constitutional  action  of  the  alkaloid  after  section  of  the  cervical 

9*tKipathetic  is  still  greater  than  that  which  is  noniially  produced  by  oculo- 

'^^otor  paralysis.     At  my  solicitation,  Dr.  T.  G.  Morton,  of  this  city,  cut 

^O-^rn  to  the  optic  nerve  in  a  rabbit  and  divided  all  the  structures  about  it. 

"^lie  pupil  contracted  very  much  at  the  time ;  the  cornea  was  not  sensitive, 

^^t  recovered  its  sensitiveness  in  part  after  some  days.    Atropia  given  hypo- 

^^ermicaUj  dilated  the  eye  very  markedly,  but  not  nearly  to  the  extent  of 

'^^e  other  eye.     If  in  this  experiment  all  the  ciliary  nerves  were  really  cut, 

"t^lie  proof  is  oooclosive  that  the  mydriasis  is  not  of  centric  origin ;  the  reason 

tiiat  the  pupil  did  not  dilate  so  freely  as  the  other  being  the  strong  contract- 

Xng  influence  it  was  under,  and  the  great  reduction  in  the  amount  of  blood, 

tLtf.,  the  amount  of  atropia,  entering  the  eye,  owing  to  the  division  of  the 

Uood-vessels. 

An  experiment  of  Lemattre,  if  it  be  accurate,  is  also  conclusive  in  proving 
that  the  action  of  the  mydriatics  upon  the  pupil,  even  when  administered 
internally,  is  a  peripheral  one.  He  succeeded  in  producing  mydriasis  in 
normal  eyes  by  placing  in  them  aqueous  humors  taken  from  dogs  poisoned 
with  atropia,  and  even  from  a  fuetus  whose  dam  had  been  killed  by  the 
alkaloid.  Donders,  however  (Joe,  cit.,  p.  589),  failed  to  get  the  dilatation  ; 
and  two  or  three  experiments  have  yielded  me  the  same  negative  result.  It 
requires  no  elaborate  argument  to  prove  that  in  this  case  a  negative  result 
does  not  overpower  a  previous  positive  one :  still,  the  experiments  of  Le- 
mattre need  confirmation.  In  the  Pennsylvania  Hospital,  under  the  care  of 
Dr.  Morton,  not  long  since  I  saw  a  man  who  had  been  wounded  by  a  rail- 
road accident  in  such  a  way  that  the  whole  of  the  temporal  bone  anterior  to 
the  petrous  portion  was  thrust  into  the  side  of  the  head ;  there  was  complete 
paralysis  of  the  facial,  of  the  trigeminus,  and  of  the  oculu-motor,  as  could 
be  readily  demonstrated  upon  the  man,  who  lived  some  mouths,  finally  dying 
suddenly  of  abscess  of  the  brain.  The  carotid  canal  was  so  pressed  upon 
that  the  sympathetic,  which  passed  upwards  through  it  to  the  eye,  must  have 
also  been  paralyzed.  The  eye  was,  as  proven  by  the  autopsy,  separated  from 
all  connection  with  the  nerve-centres,  and  yet  when  atropia  was  given  hypo- 
dermically  the  pupil  dilated.  The  proof  seemed  complete  that  the  mydriasis 
was  owing  to  a  peripheral  action. 

Our  knowledge  of  the  action  of  atropia  upon  the  pupil  may  be  summed 
np  as  follows:  Atropia  applied  locally  causes  mydriasis  by  paralyzing  the 
peripheral  ends  of  the  oculo-motor  nerve,  and  probably  by  stimulating  the 
peripheral  ends  of  the  sympathetic.  Atropia  given  internally  almost  cer- 
tainly causes  mydriasis,  not  by  influencing  the  nerve-centres,  but  by  being 
carried  in  the  blood  to  the  eye  itself,  and  there  acting  precisely  as  when 
applied  locally. 
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Therapeutics. — The  results  of  clinical  ezperienoe  are  in  strict  aooord 
with  what  is  known  of  the  physiological  action  of  belladonna.     The  chief 
indication  for  its  use  is  to  relax  tpcism.    In  the  case  of  voluntary  muscles  its 
powers  are  comparatively  feeble,  except  when  it  is  throum  directfy  into  tkt 
tnvscle  affected.     In  this  manner  Dr.  S.  Weir  Mitchell  (^Itifurie*  of  Nervtx^ 
Philadelphia,  1872,  p.  258)  has  obtained  very  marked  relief  in  the  fearfii] 
spasms  following  nerve-wounds,  and  Dr.  J.  M.  Da  Costa  in  rheumatic  qpaiim 
{Pennsylvania  IIospit<il  Reports,  1868).     The  benefit  derived  in  this  wtj 
is  evidently  due  to  the  depressing  effect  of  the  drug  upon  the  terminal  nerre- 
filaments,  with  which  it  comes  in  direct  contact,  and  to  a  certain  extent  also 
on  the  muscle  itself.    When  given  by  the  mouth,  so  small  an  amount  of  tbe 
remedy  reaches  the  diseased  part  as  scarcely  to  affect  it,  and  very  little  or  do 
relief  follows.     As  has  been  previously  shown,  the  non-striated  muscles  are 
more  affected  than  the  striated  by  belladonna,  and  clinically  the  drug  is  found 
to  be  even  more  efficacious  in  spasm  of  the  involuntary  than  of  the  voluntaiy 
muscles :  in  such  cases  it  is  oflen  of  value  used  internally.     It  must  be  thus 
administered  in  lead  colic, — in  simple  spasmodic  colic, — in  spasmodic  dys- 
menorrhopa, — in  spasmodic  constriction  of  the  bowels  with  obstinate  conr 
stipation, — in  laryngismus  stridulus, — in  nervous  cough, — in  asthma, — in 
hiccough, — in  whooping-cough, — in  which,  as  originally  advised  by  Breton- 
ncau,  it  has  been  largely  used,  and  is  one  of  the  best  known  remedies ;  also, 
even  in  the  spasms  accompanying  passage  of  renal  and  biliary  calcidi,  where 
of  course  it  oflen  fails.     Wherever  it  is  possible,  however,  it  should  be  used 
locally  iu  spasm  of  the  involuntary  as  well   as  of  the  voluntary  muscles. 
Thus,  in  »pa»m  of  the  urethra,  the  ointment  should  be  rubbed  in  along  the 
canal ;  in  rigid  os  uteri,  the  extract  should  be  applied  directly  to  the  os ;  in 
asthma,  belladonna  should  be  inluiled,  either  by  means  of  the  cigarette  or 
of  the  atoniization  of  a  decoction  of  the  leaves ;  in  spasin  of  the  sphincter 
ani  from  Jissure  or  other  cause,  it  should  be  applied  directly  to  the  part  by 
poultice  or  ointment. 

It  is,  no  doubt,  by  relaxing  spasm,  or  rather  by  lessening  irritability,  that 
belladonna  acts  in  that  form  of  incontinence  of  urine  which  is  seen  generally 
in  children.  It  has  been  taught  that  this  affection  is  due  to  a  relaxation  of 
the  sphincter,  but  undoubtedly  in  the  great  majority  of  cases  its  real  cause 
is  an  irritability  of  the  bladder  it^sclf,  so  that  spasmodic  contraction  occurs 
under  the  stimulus  of  a  small  portion  of  urine.  A  common  result  of  the 
ingestion  of  ;i  largo  dose  of  belladonna  is  a  paralytic  retention  of  urine,  due 
no  doubt  to  the  local  action  of  the  atropia  in  the  urine  upon  the  bladder.  It 
is  needless  to  point  out  more  in  detail  how  the  indications  in  incontinence 
are  met.  In  these  cases  the  di*ug  must  be  given  in  as  large  doses  as  the 
system  will  be;\r,  and  the  impression  should  be  maintained  for  weeks. 
Usually  the  dose  hiis  to  be  steadily  incre.ised.  Under  the  present  indication 
also  probably  belongs  the  use  of  the  remedy  in  constipation.  In  d(.>8es  of 
one-quarter  to  one-half  grain  of  the  extract,  added  to  a  laxative  pill,  belladonna 
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f  gnst  Mrvice,  and  sometimes  used  alone  will  cure  cliroolo  constipation. 
a  to  be  of  most  vulae  in  aubjectfl  of  rig?d  tone  ;  in  feeble,  relaxed 

pie,  alryuhuia  ia  preferable. 
i>  rtlieve  Pitin. — Physiologically  viewed,  atropia  sboulil  be  of  little  value 
Ills  |iurpoae;  ajid  I  think  clinical  evidence  bears  this  out,     Dr.  Mitchell 
had  prubably  the  beat  opportunities  ever  afforded  fur  testing  this,  and  he 

■  docidedly  ibat  it  ia  of  little  une  in  severe  Buffering.  My  own  ozpericDoe 
ibe  aaue  cffecL  There  is,  however,  considerable  evidence  of  its  value 
tirafyia,  but  it  is  chiefly  as  to  its  efficiency  when  injected  immediately 

the  neighborhood  of  a  painful  nerve,  or  applied  aa  inunction  over  it6 
le  when  superficial.  In  large  quantity,  belladonna  certainly  affects  the 
!nt  nerves,  aod,  used  as  above,  may  readily  relieve  piua.  It  is  very 
ible  also  that  at  tiuiea  it  cures  neuralgia  by  modifying  the  circulation  ia 
I  ftffeclod  part.  Though  these  things  bo  so,  yet  belladonna  is  almost  tm- 
nimbly  below  opium  na  an  analgesic.  In  some  forms  of  neuralgia  with 
ni  it  is  of  service  by  a  double  action. 
^  imfrat  the  Heart  and  Bluod-  Vane/t. — Under  the  idea  of  iu  contract- 
;  the  blood-vessels,  belladonna  has  been  highly  commanded  by  Dr.  Harley 
,  eit.)  in  p/ieumonia,  acute  tiephriiis,  and  vurious  other  acute  diseases.  I 
B  hod  no  experience  with  it  in  these  affections,  but  the  published  uccouuU 
lol  seem  to  mc  to  indicate  that  it  is  of  equal  value  with  other  remedies 
ombinationE  of  remedies.  In  chronic  albuminous  uephriUs  I  have  tried 
s  recommended  by  Dr.  Harley  {Inc.  cil.),  but  have  failed  to  derive  any 
notagc  from  it  Possibly  it  is  by  acting  on  the  blood-vessels  that  bella- 
n  useful  in  ordinary  «rre  throat,  hut  it  is  more  probable  that  it 

■  good  by  relaxing  the  pharyngeal  muscles, 
«  a  stimulant  to  the  cireulatiun,  bclludouna  has  probably  not  been  em- 

jvd  as  much  aa  it  ought.  Dr.  Graves,  however,  commends  it  eapecially 
n  the  pupil  ia  contracted  in  typhus  /ever,  and  it  has  been  used  with 
rtcd  advantage  in  erynpelm,  tcarlel  fever,  etc.  I  Lhitilc  this  use  of 
ulonna  ofTurs  a  very  inviting  field  for  therapeutic  investigation. 

3\>  tarrjt  Stcrelion. — Arresting  secretion  of  the  salivary  glands  by  para- 
ng tbe  extreme  branches  of  the  chorda  tympaui  has  already  been  shown 
e  a  physiological  action  of  belladuuno,  and  it  follows  from  this  that  the 
g  shunld  be  usefiil  ia  ptjfalurm.  I  have  tried  it  in  several  cases  of  mr.r- 
al  talivaiioa,  and  found  that  it  arrests  almost  at  once  the  discharge  of 
ra,  and  seemingly  facilitates  greatly  the  return  to  health.     lu  coUiqu^iive 

\pU  It  was  originally  recommended  by  Prof  Da  Costa  (_Phila.  Me<l.  Times, 
K  15, 1871),  and  I  have  found  it  of  very  great  service.  A  fiill  dose  of 
ftdoDoa  extract,  or  one-sixtieth  to  one-eightieth  of  a  grain  of  atropia  used 
odennically,  at  bedtime,  will  very  frequently  prevent  the  uauul  niylu- 
it.     In  colliquative  diarrhtea  it  haH  been  recommended  by  M.  Delpage, 

[  Tory  probably  will  be  found  of  service. 

EmpUii/meiU  in  Poisoi.iii^.—lt  is  stated  that  as  far  back  as  1570  it  was 
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asserted  that  opium  and  belladonna  are,  in  their  inflaenoe  upon  the  Bystem, 
antagonistic.     In  the  early  part  of  the  present  century  their  employment  tt 
counter-poisons  was  again  brought  prominently  before  the  profeBsioa ;  bat, 
although  a  few  scattered  earlier  records  of  their  use  as  such  exist  in  medicai 
literature,  it  was  not  until  the  paper  of  Dr.  Wm.  F.  Norris  appeared  {Amer- 
ican Journal  of  the  Medical  Sciences^  Oct.  1862)  that  general  attention  was 
attracted  to  the  subject.     Since  this  publication,  veiy  many  cases  of  the  n0« 
of  the  one  medicine  in  poisoning  by  the  other  have  been  published.    Th^e 
opposite  actions  of  belladonna  and  of  opium  upon  the  pupils  no  doubt  first 
suggested  the  idea  of  their  antagonism ;  but  in  the  light  of  recent  ezpo'i- 
mcnts  these  apparently  opposite  effects  upon  the  eye  cannot  be  considered  ^ls 
proving  any  antagonism  between  the  drugs,  since  it  is  almost  cert^  that  th.c 
dilatation  is  due  to  a  peripheric  and  the  contraction  to  a  centric  influene^. 
The  only  experimental  evidence  as  to  the  asserted  antagonistic  relation  of  the 
two  drugs  sufficiently  close  and  thorough  to  be  in  any  sense  decisive  is  tkat 
of  Dr.  J.  Hughes  Bennett  (  British  Medi^xd  Journal,  1874,  p.  547).     Twenty- 
one  rabbits  received  what  previous  experimentation  had  shown  to  be  a  fatal 
dose  of  meconate  of  morphia  (10  grains),  and  afterwards  sulphate  of  atro- 
pia;  six  recovered ;  and  of  these  six,  four  some  weeks  afterwards  were  killed 
by  a  dose  of  10  grains  of  the  morphia  salt.     Eleven  rabbits  received  a  dose 
of  sulphate  of  atropia  (1}  to  2  grains),  and  aft^erwards  10  grains  of  the 
meconate  of  morphia ;    seven  recovered,  and  some  weeks  afterwards  the 
meconate  of  morphia  (10  grains)  being  given,  four  of  them  succumbed  to 
it.     Again,  two  dogs  received  the  fatal  dose  of  meconate  of  morphia  (2\ 
grains),  and  afterwards  sulphate  of  atropia,  and  recovered,  only  to  die  some 
days  afterwards  from  the  effects  of  a  second  two-and-a-quarter  grain  dose 
of  the  opium  salt.     These  experiments  certainly  warrant  the  conclusion  of 
Dr.  Bennett  that  atropia  is  physiologically  antagonistic  to  morphia  within  a 
limited  area,  and  that  it  exerts  in  dogs  and  rabbits  a  beneficial  influence  in 
opium-poisoning.     What  I  affirmed  in  the  previous  edition  of  this  work, 
namely,  that  our  present  knowledge  of  the  physiological  action  of  the  two 
drugs  renders  anything  like  complete  antagonism  very  improbable,  is  still  as 
true  as  it  is  obvious. 

When  the  subject  in  hand  is  looked  at  from  its  clinical  aspect,  the  con- 
clusion of  Dr.  Bennett  is  confinned.  To  tabulate  and  discuss  the  reported 
cases  of  opium-  or  belladonna-poisoning  in  which  the  counter-narcotic  has 
been  used  would  require  very  many  pages,  and  I  therefore  can  only  state  my 
opinion  that  these  records  establish  the  therapeutic  value  of  atropia  in  opium- 
poisoning;  but  this  does  not  indicate,  much  less  prove,  complete  antagonism 
between  the  two  drugs.  No  one  would  question  the  value  of  alcohol  in  cer- 
tiiin  stages  or  conditions  of  opium-poisoning,  and  yet  no  one  would  claim  that 
opium  and  alcohol  are  in  any  sense  antagonistic.  In  opium-poisoning,  death 
occurs  chiefly  through  failure  of  the  res])iration.  Atropia  Is  the  only  known 
drug  which  exerts  a  decidedly  stunulating  effect  upon  the  respiratory  centres. 
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V  den  fttropia  an  invaluable  remedy.     Id  protracted  opiam-narcosis  the  cardiao 

V  tod  Yuo-motor  actions  of  atropia  are  of  service ;  but  it  should  never  be  for- 
I  gotten  that  the  main  influence  for  good  is  upon  the  respiratory  centres.  The 
}     tet  improvement  from  atropia  in  these  cases  is  usually  increased  frequency 

^  expiration ;  and  as  the  breathing  becomes  less  embarrassed  the  other 
V^Optoms  ameliorate,  largely  because  of  the  increased  aeration  of  the  blood. 
Irhe  double  nature  of  profound  opium-narcosb  must  not  be  lost  sight  of: 
^^  blood  is  saturated  with  carbonic  acid  almost  to  the  dead-line,  and  much 
^^    the  unconsciousness,  much  of  the  failing  circulation,  much  even  of  the 
^^^luuTassed  respiration,  is  due  to  the  presence  of  the  gas.     As  soon  as  the 
im  is  in  a  meas\ire  relieved  of  this  load,  it  begins  to  rebound ;  emetics 
consciousness  returns  to  some  extent,  the  circulation  frees  itself,  and  the 
leading  towards  health  is  entered  upon.     It  is  a  matter  of  the  gravest 
l^^ictical  importance  to  decide  when,  how,  and  in  what  quantities  the  mydri- 
atic should  be  employed.     The  exhibition  of  belladonna  should,  I  think, 
commence  so  soon  as  there  is  decided  failure  of  the  respiration.   The  stomach 
is  so  paralyzed  in  the  narcosis  that  it  is  uncertain  how  fast  absorption  will 
take  place  in  the  viscus ;  and  the  drug  should  always  be  given  hypodermic- 
ally,  in  the  form  of  the  alkaloid  if  possible.     The  first  injection  of  atropia 
should  be  of  such  size  that  it  could  not  possibly  do  harm,  and  one-fortieth 
of  a  grain  is  in  most  instances  a  fair  commencing  dose.     Very  generally 
several  repetitions  of  this  are  necessary,  and  the  delicate  practical  point  is  to 
decide  how  often  these  repetitions  shall  be  indulged  in. 

I  think  that  very  frequently  too  much  atropia  is  given,  and  believe  that 
often  a  great  deal  of  firmness  is  required  in  these  cases  not  to  use  it  too 
fireely,  especially  since  reliance  is  generally  placed  upon  the  pupils  as  a  guide. 
They  are,  however,  a  very  unsafe  guide,  as  is  apparent  when  it  is  remembered 
that  whilst  opium  contracts  them  by  influencing  the  nerve-centres,  atropia 
probably  dilates  them  by  acting  on  the  peripheral  nerves.  It  must  not  be 
forgotten  that  in  doses  of  sufficient  magnitude  atropia  paralyzes  the  nerve- 
trunks,  and  may  thus  increase  the  danger.  A  cardinal  principle  should, 
therefore,  be  to  give  no  more  of  the  mydriatic  than  is  absolutely  necessary. 
One-fortieth  or  one-sixtieth  of  a  grain  may  be  injected  every  fifteen,  twenty, 
or  thirty  minutes,  as  the  urgency  of  the  symptoms  may  demand.  The 
judgment  should  be  formed  from  a  bird's-eye  view  of  the  whole  case,  fresh 
atropia  not  being  given  so  long  as  the  respiration  and  other  symptoms  are 
undergoing  amelioration,  but  the  dose  being  renewed  so  soon  as  any  tendency 
to  a  relapse  is  manifested.  Thus,  if  under  the  influence  of  atropia  in  a  case 
the  respirations  had  risen  from  four  to  eight  per  minute,  I  would  not  use  the 
counter-poison  again  until  there  was  manifested  a  tendency  for  the  respira- 
tions to  grow  less  frequent,  or  unless  for  a  long  period  there  had  been  no 
improvement. 

Atropia  is  useful  in  other  poisonings  than  that  of  opium.     It  has  been 
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especially  commended  as  an  antidote  to  po%9onouM  fungi  by  Prof.  See  {Tk 
Doctor,  1874)  and  Dr.  Lauder  Branton  {Brituih  Medical  Journal,  il  1874). 
As  a  Local  Sedative, — Locally  and  freely  applied,  belladonna  is  a  sedatife; 
and,  I  believe,  to  glandular  as  well  as  to  muscular  and  nervous  tisroes.  la 
this  way  it  is  oflen  very  useful  in  various  local  inflammationB.  In  the  fom 
of  a  plaster  it  frequently  appears  to  do  good  in  palpitaiwns  of  the  heart.  Its 
use  locally  in  spasms  ancl  neuralgia  has  been  sufficiently  dwelt  on.  In  mo*- 
titiSj  or  when  it  is  desired  to  dry  up  the  secretion  of  milk,  ita  local  appliciP 
don  to  the  breast  is  oflen  very  efficacious.  Whenever  belladonna  is  med 
locally,  in  order  to  get  its  good  effects  it  must  be  employed  fireely.  At  the 
same  time,  it  should  be  remembered  that  a  number  of  cases  of  poisoning  \sj 
its  external  use  have  been  reported  (^Medical  Times  and  Gazette,  Nov.  1856; 
also  Landan  Pharmaceutical  Journal,  1871).  In  children  it  must  be  uaed 
with  very  great  caution  ;  in  adults,  with  a  reasonable  amount  of  care,  its  ex* 
temal  use  is  safe,  provided  directions  be  given  to  have  it  washed  off  so  soon  is 
any  affection  of  the  sight  or  dryness  of  the  throat  is  induced. 

Having  myself  no  practical  knowledge  of  diseases  of  the  eye,  Br.  Wm.  P. 
Norris,  Clinical  Professor  of  Diseases  of  the  Eye  in  the  University  of  Penn- 
sylvania, at  my  request,  has  prepared  the  following  section : 

Tlie  Use  of  Atropia  in  Diseases  of  the  Eye, — Pure  atropia,  from  its  aligbt 
solubility  in  water,  is  only  applicable  where  we  desire  a  moderate  effect  *,  the 
sulphate,  however,  can  be  dissolved  in  water  in  any  desired  proportion,  and, 
therefore,  is  generally  employed.     When  a  four-grain  solution  of  this  salt  is 
dropped  into  the  conjunctival  sac  of  a  healthy  and  emmetropic  eye,  we  find 
that  in  about  fifteen  minutes  the  pupil  commences  to  dilate,  and  that  this 
dilatation  rapidly  increases,  till  in  from  twenty-five  to  thirty-five  minutes  it 
has  attained  its  maximum.     The  power  of  accommodation,  and  consequent 
ability  to  read  fine  print,  does  not  show  any  marked  decrease  till  twenty-five 
minutes  have  elapsed,  when  the  near  point  commences  rapidly  to  recede  from 
the  eye,  until  in  an  hour  and  a  half  to  an  hour  and  forty  minutes  the  power 
of  accommodation  is  completely  annulled,  and  only  objects  over  twenty  feet 
distant  from  the  eye,  or  those  presenting  practically  parallel  rays,  can  be 
distinctly  seen.     On  the  second  day  after  the  application  the  power  of  accom- 
modation begins  to  return,  and  increases  rapidly  up  to  the  sixth  day,  but  is 
usually  not  fully  regained  till  from  ten  to  fourteen  days ;  the  pupil  remains 
with  but  little  change  till  the  third  day,  when  it  rapidly  contracts,  but  has  not 
fully  regained  its  nonnal  state  till  eleven  or  twelve  days  have  elapsed.*     The 
mydriatic  action  of  the  drug  is  fur  more  marked  from  a  moderately  strong 
solution  applied  to  the  conjunctiva  than  from  its  internal  use,  even  when  it 
has  been  pushed  to  the  production  of  symptoms  of  poisoning.     Thus  applied. 


*  For  a  more  detailed  discufision  of  this  subject,  see  Don(UrB*B  Anomalies  of  He/raeticm 
and  Accutnmvdationf  p.  584,  New  Sydenham  Society,  1864, 
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k  acts  on  the  intraocular  nerves  and  ganglia ;  and  it  has  been  proved  by 
Qrnt^t  and  Donders  that  when  the  aqueous  humor  of  an  animal  is  drawn  off 
ttkd  collected  after  its  application,  it  contains  a  sufficient  amount  of  the  drug  to 
^■uaae  dilatation  of  the  eye  of  another  animal  when  applied  to  it.    These  experi- 
*^eiit8  have  been  abundantly  confirmed  by  later  observers,  and  the  rapidity 
^^  its  action  appears  to  depend  on  the  thickness  of  the  cornea  and  the  age 
*f  the  subject  selected  for  the  experiment.     It  will  be  apparent  from  the 
^rcgoing  statements  that  the  use  of  a  strong  solution  of  atropia  is  not  to  be 
^i^dertaken  without  due  consideration,  inasmuch  as  it  is  likely  to  debar  the 
P^ent  from  any  satis&ctory  use  of  the  eyes  for  a  period  of  from  five  to  ten 
days.     It  is,  however,  invaluable,  from  its  annihilation  of  the  accommodation, 
Where  we  wish  to  determine  with  accuracy  the  refraction  of  the  eye,  and  is 
daily  used  for  this  purpose  in  cases  of  hypermetropia  where  the  patients  find  it 
impossible  to  relax  their  accommodation,  in  astigmatism  where  it  is  necessary 
to  determine  the  exact  difference  between  the  two  principal  meridians  of  the 
cornea,  and  in  the  rare  cases  of  myopia  associated  with  spasm  of  the  ciliary 
muscle.     To  obtain  this  complete  paralysis  of  the  accommodation,  a  few 
drops  of  a  four-grain  solution  should  be  dropped  in  the  eye,  and  this  repeated 
after  an  interval  of  five  minutes.     The  patient  will  be  ready  for  examination 
one  and  a  half  hours  subsequently.     In  the  vast  majority  of  cases  it  is  entirely 
imnecessary  to  dilate  the  pupil  to  obtain  a  satisfactory  view  of  the  fundus 
with  the  ophthalmoscope ;  but  where  this  becomes  necessary  we  can  often  use 
with  advantage  a  solution  of  one-twentieth  grain  in  an  ounce  of  water ;  a 
drop  or  two  of  this  will  dilate  the  pupil,  without,  however,  rendering  it  abso- 
hitely  immovable,  and  with  scarcely  any  interference  with  the  accommodation ; 
(m  the  next  day  the  pupil  is  much  smaller,  and  on  the  third  day  no  trace  of 
its  action  remains.     In  cases  of  suspected  cataract  the  pupil  should  always  be 
dilated ;  otherwise  we  may  readily  fail  to  discover  the  lesion,  which  frequently 
first  manifests  itself  in  a  few  faint  striae  shooting  out  from  the  periphery  of 
the  lens.     Moreover,  it  affords  us  a  valuable  prognostic  point  as  to  the 
]m>bable  success  of  any  operation  where  the  cataract  is  ripe ;  for  where  the 
iris  fails  to  dilate  ad  maximum,  we  may  be  sure  that  it  is  more  prone  to  take 
on  inflammatory  action,  and  more  liable  to  be  pressed  on  by  any  cortical  matter 
which  may  remain  behind  in  the  eye.     Daily  experience  shows  that  afler  the 
evacuation  of  the  aqueous  humor  in  the  operation  for  cataract,  the  iris  will 
contract  in  spite  of  any  previous  use  of  atropia ;  but  as  soon  as  by  the  closing 
of  the  wound  the  humor  reaccumulates  and  the  anterior  chamber  is  re-estab- 
lished, the  atropia  resumes  its  sway.     It  is  most  useful  in  all  inflammations 
of  the  cornea.     In  phlyctenular  keratitis,  by  its  local  anaesthetic  action  on  the 
branches  of  the  trigeminus,  it  diminishes  the  photophobia  and  blepharospasm, 
and  seems  to  mitigate  the  intensity  of  the  inflammation  by  its  influence  in 
contracting  the  ciliary  vessels,  thus  diminishing  the  supply  of  nutritive  ma- 
terial carried  to  the  cornea.     Where  an  ulcer  has  perforated  the  central  r^ion 
of  the  cornea,  and  a  prolapse  of  the  iris  has  ensued,  the  energetic  use  of 
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atropia  o^n  enables  the  radiating  fibres  of  the  iris  to  detach  it  from  tlu 
cornea  as  soon  as  the  opening  has  been  plugged  by  lymph,  and  the  anterior 
chamber  restored,  thus  preventing  the  formation  of  anterior  synechiflB.    Mac- 
kenzie long  ago  called  attention  to  the  "  healing  and  anodyne"  effect  of 
atropia  in  ulcers  of  the  cornea  occurring  in  the  ophthalmia  of  n6w4xnii 
children, — a  fact  since  universally  recognized,  and  which  holds  good  equally  in 
the  ulcers  resulting  from  other  forms  of  purulent  conjunctivitis.     It  is  bdd  by 
many  writers  that  part  at  least  of  this  beneficial  action  is  to  be  ascribed  to  its 
diminution  of  intraocular  tension.*     In  cases  of  iritis  a  strong  solution  of 
atropia  should  at  the  outset  be  applied  repeatedly  at  short  intervals  until  we 
have  obtained  a  full  dilatation  of  the  pupil,  and  subsequently  sufficieotlj 
oflen  to  maintain  the  iris  in  this  condition.     We  thus  place  ihe  inflamed 
tissue  at  rest,  diminish  its  blood-supply,  and  prevent  the  formation  of  poflte- 
rior  synechisd,  which  constitute  so  frequent  a  cause  of  the  recurrence  of  this 
disease  by  their  mechanically-irritating  effect :  putting  a  strain  on  the  iris  in 
its  every  motion,  hindering  that  variation  in  the  diameter  of  the  pupil  whidli 
normally  takes  place  with  every  change  of  convergence  and  with  every  varia- 
tion of  the  intensity  of  light.     Moreover,  extensive  S3mechifl3  where  the  iris 
is  plastered  down  to  the  anterior  capsule  by  large  patches  of  lymph  tend  to 
produce  cataract,  by  interfering  with  the  nutrition  of  the  lens.     Where  the 
synechise  are  narrow  and  tongue-shaped,  they  may  often  be  torn  through  by 
its  action,  even  after  the  lapse  of  years. 

Atropia  acts  more  powerfully  in  iritis  after  the  abstraction  of  blood,f  and 
occasionally,  where  there  is  much  exudation,  fails  to  produce  its  effect  till 
after  the  constitutional  effect  of  mercury  has  been  obtained.  In  some  indi- 
viduals the  instillation  of  a  strong  solution  of  atropia,  by  its  rapid  passage 
through  the  toar-passages  into  the  nose  and  throat,  produces  symptoms  of 
slight  belladonna-poisoning, — viz.,  flushed  face,  rapid  pulse,  dryness  of  the 
throat,  slight  dysphagia ;  but  this  may  usually  be  diminished  or  prevented 
by  gargling  the  throat  with  water,  by  compressing  the  canaliculi,  or  by  evert- 
ing the  lower  punctum  lachrymarum.     In  some  individuals  it  produces  a 

*  That  atropia  diminishes  intraocular  pressure  has  been  asserted  by  Graefe,  Coccins.  and 
mtiny  good  anthorities ;  and  a  reference  to  any  manual  of  diseases  of  the  eye  will  show 
that  it  is  an  accepted  doctrine  with  most  clinical  obsenrers  of  the  present  day.  Other 
weighty  authorities,  such  as  Bonders  and  8tellwag,  doubt  its  ability  to  produce  any  such 
effect.  Certainly  it  fails  to  reduce  intraocular  pressure  in  cases  of  glaucoma.  Numeroni 
attempts  to  decide  the  question  by  physiological  experiment  hare  been  made  by  Hensen 
and  Volckcrs,  Wegner,  Adam  ink,  Oriinhagen,  Dor,  etc.  The  results  vary,  however,  con- 
siderably among  themselves.  Those  with  the  manometer  are  open  to  the  objection  that 
the  cutting  open  the  eyeball  for  its  introduction  quite  changes  the  conditions  of  intra- 
ocular pressure  and  circulation,  and  that  very  slight  movement  of  the  instrument  or  eye- 
ball invalidates  the  results;  while  those  with  the  tenometer  are  also  unsatisfaotpry, 
inasmuch  as  we  have  yet  failed  to  obtain  any  reliable  instrument  for  measuring  intra- 
ocular tension. 

t  Mackenzie,  Diteatet  of  the  Eye^  p.  537,  London,  1864.  Graefe,  Arckxv  fUr  Opkthal- 
mologit,  vol.  ii.  part  2,  p.  209  (note). 


MYDRIATICS.  255 

eorionsly-iiTitant  action  on  the  conjunctiva,  known  as  atropine  conjunctivitis ; 
tUs  18  Bometimes  quite  severe,  calling  forth  almost  erysipelatous  symptoms, 
^  other  times  bringing  out  a  crop  of  granulations.  This  is  owing  to  idiosyn- 
c*^^,  and  will  then  happen  with  perfectly  neutral  solutions.  It  should  in 
'vurih  cases  be  discontinued,  and  the  conjunctivitis  which  it  has  called  forth 
^^ombated  by  weak  solutions  of  alum  and  sulphate  of  zinc  or  other  mild 
stringent.  We  find,  too,  in  some  cases  of  iritis,  especially  those  occurring 
Ui  rheumatic  patients  with  posterior  synechisd  due  to  repeated  previous  at- 
tieks,  that  we  not  only  fail  to  dilate  the  pupil,  but  that  atropia  acts  as  an 
imtant  to  the  eye.  We  are  then  obliged  to  give  up  its  use,  and  resort  to  the 
application  of  dry  warmth  and  appropriate  constitutional  remedies.  Atropia 
will  oocasionally,  in  cases  of  chronic  glaucoma,  precipitate  an  acute  attack, 
and  is,  therefore,  to  be  used  with  due  consideration  in  this  disease.* 

A  great  deal  has  been  written  about  the  value  of  belladonna  as  a  prophy- 
lactic in  McarlcUina,  and  authorities  differ  very  much.  For  a  discussion  of 
the  mibject  I  must  refer  the  reader  to  the  treatises  of  Dr.  Geo.  B.  Wood,  of 
Dr.  Stills,  of  Dr.  Waring,  etc.  I  have  never  had  a  decisive  opportunity  of 
tesUng  the  matter,  but  have  no  faith  in  the  efficacy  of  the  remedy.  It  ought 
to  be  tried  further,  however.  The  plan  practiced  has  been  to  dissolve  two 
gruns  of  the  extract  in  a  fluidounce  of  water,  and  give  two  drops  daily  to  a 
child  a  year  old,  adding  one  drop  for  every  year  in  older  children  up  to  twelve 


ToxicOLOGT. — Sufficient  has  already  been  said  about  the  general  symp- 
toms of  belladonna-poisoning.  Those  which  are  characteristic  are  the  dry- 
ness of  the  throat,  the  increased  frequency  of  breathing,  the  dilated  pupils, 
the  red  efflorescence  on  the  skin,  the  rapid  pulse,  the  active  talkative  delirium, 
sometimes  convulsions,  all  ending  in  abolition  of  function,  as  shown  by  stu- 
por, rapid  feeble  pulse,  cold  extremities,  and  paralysis.  If  the  urine  of  a 
patient  suffering  from  belladonna-poisoning  be  dropped  into  the  eye  of  the 
cat  or  rabbit,  it  will  dilate  the  pupil ;  and  the  diagnostician  may  avail  him- 
self of  this  test  in  any  doubtful  case.  Dr.  Morel  (^Annales  de  la  SociiU  de 
JUddedne  de  Gand,  1873)  calls  attention  to  a  sort  of  laryngitis  produced 
by  poisonous  doses  of  belladonna,  and  characterized  by  pain  in  the  larynx, 
roughness  of  voice,  and  the  expectoration  of  minute,  pearly,  tough  pellets. 
It  was  present  in  the  advanced  stages  of  two  cases  of  poisoning  under  his  care. 

The  minimum  fatal  doses  of  the  preparations  of  belladonna  are  scarcely 
known.  An  enema  representing  eighty  grains  of  the  root  has  produced  death 
in  five  hours  (^Catper^s  Wochenachri/itj  Feb.  1845)  ;  but,  on  the  other  hand, 
recovery  has  occurred  after  the  ingestion  of  three  drachms  of  the  extract 
(Taylor*8  Prine^plet  and  Practice  of  MedicalJurisprudence^  London,  1873, 


*  Qraefe,  ArtkivfUr  Oplukalmologitf  toI.  xir.  2, 117.     H.  Derby,  Trant,  Aimt,  OpkthaL 
Soe^  p.  Z6, 1868.    Weill,  Di—aw  of  the  Eye,  p.  517  (2d  Amer.  ed.). 
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p.  432).     A  tenth,  or  even  a  twentieth,  of  a  grain  of  atropia  will  <rften  pro* 
duce  alarming  symptoms ;  yet  Dr.  Chambers  reports  {Lancet^  1864)  reoorei^ 
in  a  child  four  years  old  who  had  taken  about  two  teaspoonfuls  of  a  aduttor^^ 
containing  a  grain  of  the  alkaloid  in  half  an  ounce. 

After  death  from  belladonna,  no  characteristic  lenons  are  to  be  fi)and. 

In  the  treatment  of  belladonnarpoisoning,  the  first  indicadon  is  to  preven^^ 
the  absorption  of  any  more  of  the  poison.  For  this  purpose  emetics  or  the^^ 
stomach-pump  should  be  used.  The  same  difficulties  are  to  be  met  and  the  ^ 
same  measures  adopted  as  in  opium-narcosis ;  and,  as  in  opium-poisoning  it  is 
well  to  exhibit  tannic  acid  freely,  because  it  forms  with  the  alkaloids  salts 
which  are  soluble  with  difficulty,  so  should  v^etable  astringents  be  ^ven 
when  an  overdose  of  belladonna  has  been  ingested.  After  the  stomach  has 
been  evacuated,  symptoms  must  be  met  as  they  arise.  During  the  first  feb- 
rile stage  I  would  not  hesitate  to  use  cold  bathings ;  and  the  moderate  use 
of  tartar  emetic,  or  other  sedative,  is  perhaps  justifiable.  The  value  of  opium 
in  belladonna-poisoning  has  not,  I  think,  been  determined,  and  its  use  should 
only  be  tentative,  although  good  is  to  be  expected  ftx)m  its  judicious  employ- 
ment. In  poisoning  by  a  mydriatic,  in  order  to  keep  up  the  respiration  and 
the  circulation  during  the  stage  of  failure  of  function  the  same  measures 
should  be  employed  as  in  opium-poisoning.  External  stimulation  by  heat 
and  by  mustard,  flagellations,  etc.,  artificial  respiration,  and  especially  the  use 
of  the  alternate  cold  and  hot  douche,  should  all  be  practiced  as  necessary.  I 
am  not  aware  that  physostigma  has  been  used  as  a  counter-poison  to  atropia 
in  man ;  but  the  experiments  of  Dr.  Fraser  have  certainly  demonstrated  that 
the  two  drugs  are  antagonistic  within  certain  limits.  As  this  subject  can  best 
be  elucidated  aft^r  the  discussion  of  the  action  of  Calabar  bean,  the  reader 
is  referred  for  further  information  to  the  article  upon  that  medicine.  After 
toxic  doses  of  belladonna,  there  is  very  generally  complete  retention  of  urine ; 
and  as  this  secretion  contains  the  greater  part  of  the  ingested  poison,  and  as 
reabsorption  in  the  bladder  is  at  least  conceivable,  the  catheter  should  be 
used  early. 

Administration. — Belladonna  is  never  used  internally  in  substance.  All 
the  preparations  of  the  U.  S.  Pharmacopoeia  except  two  (designated  below) 
are  made  from  the  leaves.  They  are  the  tincture  (  Tinctura  BeUadonnst,  5ii 
to  Oj),  dose,  ten  to  thirty  drops ;  the  fi-esh  juice  extract  {Extractum  Bella- 
rfonnae),  dose,  one-eighth  to  one-half  a  grain  ;  the  alcoholic  extract  (^Extractum 
BeUadonnse  Alcoholicum)^  dose,  one-eighth  to  one-half  a  grain ;  the  Jluid 
extract  of  the  root  (^Extractum  Belladonnst  Radicis  Fluidum),  dose,  one 
to  two  minims ;  the  ointment  (  Unguentum  BeHadonnm,  extract  gr.  Ix  to  5i)  J 
and  the  plaster  (^Emplastrum  BeUadonnse) ^  which  represents  in  strength 
its  weight  of  belladonna  root.  The  svppositories  (^Suppontoria  Belladonnat^ 
U.S.)  contain  each  one-half  grain  of  the  alcoholic  extract. 

Both  atropia  and  its  sulphate  (Atropm  Sulphas)  are  officinal.    The  latter 
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*  most  commoDly  used,  on  account  of  its  solubility  in  water.     The  alkaloid 

^  its  salt  is  much  preferred  to  the  extracts  for  the  production  of  mydriasis, 

^  the  score  of  cleanliness,  as  well  as  on  account  of  the  greater  rapidity  of 

'^  action.     To  dilate  the  pupil  for  ophthalmoscopic  purposes,  little  gelatine 

^^^^fera  containing  the  one-fiftieth  to  the  one-hundred-and-fiftieth  of  a  grain 

or  tb^  alkaloid  are  often  employed.     One-sixtieth  of  a  grain  of  atropia  or 

^^  8alt,  given  hypodermically,  will  generally  produce  slight  dryness  of  the 

^*^^>at  or  other  indications  of  its  constitutional  action.    Where  rapidity  of 

^^on  is  required,  this  is  the  best  method  of  administering  belladonna. 

STKAMOiril  POLIA-STEAMOIflUM  LEAVES.   U.  S. 
STBAMOKII  SEMEK-STBAMONIUM  SEED.   U.S. 

The  leaves  and  seeds  respectively  of  the  Datura  Stramonium,  or  James- 
^ton  Weed,  a  coarse,  bushy,  annual  herb,  three  or  four  feet  high,  growing  in 
^aste  places  both  in  this  country  and  in  Great  Britain,  and  readily  distin- 
gaished  by  its  large,  funnel-shaped,  whitish,  fetid  flowers,  and  its  quadrivalve 
spinesoent  capsules.  The  leaves  are  large,  smooth,  ovate,  irregularly  sinuate, 
with  large  acute  teeth.  The  seeds  are  small,  brownish-black,  reniform,  with 
a  feebly-bitterish  narcotic  taste. 

The  active  principle  is  an  alkaloid  discovered  by  Greiger  and  Hesse,  and 
named  Daturia,  but  which,  according  to  the  researches  of  Yon  Planta,  is 
identical  with  atropia,  possessing  the  same  composition  and  having  similar 
phyncal  properties. 

Physiological  Acjtion. — ^The  physiological  evidence  as  to  the  identity 
of  dcUuria  and  atropia  is  in  strict  accord  with  the  chemical  proof.  The 
symptoms  of  poisoning  by  stramonium  differ  in  no  respect  from  those  of 
belladonna-poisoning,  although  Laurent  (^De  V llyoscyamine  et  de  la  Daturine, 
These,  Paris,  p.  22,  1870)  asserts  that  irregularity  of  the  heart's  action  is 
more  marked  under  the  influence  of  stramonium.  The  same  accelerated 
pulse,  the  same  elevation  of  temperature,  the  same  wild  delirium,  the  same 
increased  frequency  of  respiration,  the  same  widely-dilated  pupils,  the  same 
red  efflorescence  on  the  skin,  the  same  restlessness  or  convulsions,  occur  in 
both  cases,  and,  when  the  dose  has  been  sufficiently  large,  end  alike  in  abo- 
lition of  the  functions  of  circulation,  respiration,  and  innervation :  stupor, 
general  paralysis,  weak,  rapid,  thready  pulse,  threatened  asphyxia,  consti- 
tuting the  phenomena  of  the  closing  scene  in  poisoning  from  either  narcotic. 

The  most  careful  minute  investigation  of  the  physiological  action  of  daturia 
which  I  have  met  with  is  that  of  Charles  Laurent,  already  quoted.  In  his 
experiments  that  observer  found  that  under  the  microscope  the  capillaries 
of  the  frog's  web  could  be  seen  to  contract  after  the  application  of  daturia, 
even  when  the  nerves  of  the  limb  had  been  previously  severed,  and  after  the 
hypodermic  injection  of  the  alkaloid ;  that  the  pulse-rate  and  arterial  tension 
were  both  augmented  by  small  doses  of  the  poison,  but  that  by  large  doses 
the  arterial  tension  was  diminished,  although  the  pulse  was  still  increased  in 
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frequcnoy ;  that  when  the  heart  was  completely  separated  from  all  oonnectbn 
with  the  central  nervous  system,  daturia  reduced  the  number  of  ito  bota  ^ 
that  respiration  is  accelerated  by  the  alkaloid,  even  after  section  oftbc 
pneumogustrics ;  that  by  moderate  doses  of  the  alkaloid  the  oondncdn 
power  neither  of  the  sensory  nor  of  the  motor  nerves  is  destroyed ;  that  tk 
muscular  contractility  is  not  affected ;  that  small  doses  increase,  large  oi 
diminish,  intestinal  peristalsis.     Elaborate  discussion  of  these  fiicts 
unnecessary.     It  is  seemingly  demonstrated,  from  both  a  chemical  and 
physiological  point  of  view,  that  daturia  and  atropia  are  identicaL 

Therapeutics. — Stramonium  may  be  used  to  meet  precisely  the  same 
indications  as  belladonna.  It  has  been  especially  employed  in  spasmo^c 
asthma^  chiefly  in  the  form  of  cigarettes  made  by  rolling  up  the  dried  leaves. 
These  are  often  very  efficient  when  there  is  no  organic  disease ;  but  thdr 
use  requires  some  caution,  as  very  alarming  symptoms,  if  not  fatal  results, 
have  been  produced  by  them.  In  the  form  of  cataplasms,  stramonium  leaves 
are  often  applied  with  advantage  to  painful  Unxd  inJlammcUians,  in/lamed 
hemorrhoids^  etc. 

Administration. — The  preparations  of  stramonium,  especially  those  of 
the  leaves,  vary  a  good  deal  in  strength ;  the  minimum  dose  should  be  used 
at  first,  and  increased  until  an  effect  is  produced.  They  are  the  extract  of 
tJie  leaves  (^Extractum  Stramonii  Foliorum,  U.  S.),  dose,  one-fourth  to 
one-half  a  grain ;  the  extract  of  the  seeds  (^Exiractum  Stramonii  JSemmis^ 
U.  S.),  dose,  one-fourth  to  one-half  a  grain ;  the  tincture  ( Tinctura  Stra- 
moniif  U.S., — extract  5ii  to  Qj),  dose,  ten  to  twenty  minims;  and  the 
ointment  (  Ungnentum  Stramoniiy  U.  S., — seed  3^  i*^  Si)* 

Toxicology. — Accidental  poisoning,  especially  of  children,  by  stramo- 
nium, is  very  common.  It  is  scarcely  necessary,  however,  to  discuss  the 
subject  here,  since  in  all  points,  as  regards  both  symptoms  and  treatment, 
stramonium-  and  belladonna-poisoning  are  alike. 

HYOSOYAMI  POLIA-HYOSOYAMUS  LEAVES.   U.S. 
HYOSOYAMI  SEMEN-HYOSOYAMUS  SEED.   U.S. 

The  leaves  and  seed  respectively  of  the  Hyoscyamus  niger,  a  coarse  her- 
baceous biennial,  indigenous  in  England,  and  naturalized  in  the  Northern 
United  States.  The  leaves  are  large,  oblong-ovate,  deeply  sinuated,  very 
hiiiry.  The  seeds  are  minute,  grayish,  reniform.  Like  the  leaves,  they 
have  a  faint  narcotic  odor,  and  a  bitterish  acid  taste.  In  1821  Peschier 
announced  the  existence  of  an  alkaloid  in  hyoscyamus,  but  it  was  not  until 
1833  that  Geiger  and  Hesse  succeeded  in  obtaining  it  pure.  According  to 
GoigtT,  when  slowly  cry  stall  izotl,  Ifyoscyamia  recurs  in  transparent  needles, 
and  in  star-shaped  or  bushy  chisters  of  cr}'stals.  Thore  states  that  out  of 
chloroform  it  crystallizes  in  tables,  out  of  benzole  in  fine  needles,  whilst  out 
of  ether  and  amy  lie  alcohol  it  si»paratos  aniori>hous.  Its  chemical  constitu- 
tion has  not  been  determined,  and  indeed  its  chemical  liistory  is  very  incom- 
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pkte,  siiice  no  distanctive  test  for  it  b  known.     When  pure,  liyoscyamia  is 


ftiysiOLOOiCAL  Action. — Hyoscyamia  has  a  very  similar,  if  not  iden- 
^^>  action  with  atropia.     Indeed,  at  present  it  seems  probable  that  the 
•^^e   principles  of  belladonna  and  hyoscyamus  are   really  one   alkaloid. 
^fenroff  *  asserts  that  hyoscyamia  is  decidedly  more  powerful  than  atropia,  so 
^  *t  least  as  concerns  its  local  action  on  the  pupil.     On  the  other  hand, 
'^'^atAre  (^Archives  GiniraUs,  1865)  has  found  atropia  much  the  more 
/^**^©  of  the  two.     It  is,  however,  scarcely  doubtful  that  the  latter  observer 
^^*  ^*  impure  hyoscyamia,  and  it  seems  to  me  that  it  cannot  be  at  present 
j^^^^dered  as  determined  that  there  is  any  marked  difference  in  the  mydri- 
/^^  ^45tivity  of  the  two  drugs.     Both  Schroff  and  Diillenberg*  have  noticed 
**^"ui,  as  the  result  of  the  ingestion  of  hyoscyamus,  dryness  of  the  throat 
^outh,  brief  sinking  of  the  pulse-rate,  followed  by  increased  frequency, 
riasis,  giddiness,  muscular  weakness,  and  insecurity  of  gait.    The  experi- 
"^tits  of  Schroff,  of  Laurent,  and  especially  of  Harley  (  The  Old  Vegetable 
,^^  ^^«urofic«),  indicate  that  hyoscyamus  is  much  more  of  a  hypnotic  than  is 
^^tiadonna.     Yet  Barley's  recorded  observations  would  seem  to  show  that, 
^^  some  individuals,  hyoscyamus  induces  insomnia.     According  to  Harley, 
^^e  primary  sinking  of  the  pulse  is  much  more  marked  after  hyoscyamus 
^^han  afler  its  sister-narcotic.    Laurent  {De  V Ilyoscyamine  et  dela  Balurvie^ 
1>.  15)  affirms  that  the  delirium  caused  by  hyoscyamus  is  calm,  whilst  that 
^y  atropia  is  furious ;  but  on  page  19  of  his  book  is  recorded  a  case  of  hen- 
baine-poisoning  in  which  the  delirium  was  ''furious.'*     Schroff  (  Woclienhlatt 
der  JZeiischri/t  der  Gesellsch.  der  Aerzte  zu  Wien,  1865)  asserted  that  pneu- 
monia is  a  constant  and  even  characteristic  lesion  of  hyoscyamus-poisoning 
in  the  rabbit;  but  Lemattre  (^loc.  cit,)  has  never  seen  more  than  little  scat- 
tered points  of  hypersemia ;  and  in  Laurent's  experience  even  these  have 
always  been  absent. 

In  the  elaborate  research  of  Laurent  it  was  found  that  the  capillaries  of 

the  frog's  web  contracted  after  the  local  application  of  hyoscyamia,  even 

^ben  the  nerves  had  been  previously  severed,  and  also  aft^r  the  hypodermic 

use  of  the  poison ;  that  small  doses  augmented  both  the  pulse-rate  and  the 

arterial  tension,  whilst  large  doses  increased  the  former  and  diminished  the 

latter ;  that  the  direct  application  of  the  alkaloid  to  the  heart  produced  a 

rapid  diminution  of  the  number  of  its  beats ;  that  moderate  doses  increased 

the  rapidity  of  respiration  even  after  section  of  the  pneumogastrics ;  that  upon 

the  nervous  system,  the  muscles,  and  the  intestines,  the  action  of  hyoscyamia 

was  the  same  as  that  of  daturia.     The  more  important  of  these  conclusions 

were  also  experimentally  arrived  at  by  Heilman  (Bettrcige  zur  Kenntniss  der 

physioL  Wirkungen  des  Jlgoscgamvis,  etc.,  Jena,  1873).    Authorities  already 

quoted  assert  that  hyoscyamus  is  more  apt  to  induce  sleep  than  belladonna ; 

*  Quoted  by  HuscmaDD,  Die  PJIanzenttoffe,  p.  474. 
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but  this  has  not  been  proven ;  and,  as  Heibnan  (loc,  cit.^  has  found  tliat 
even  the  derivatives  of  hyoscyamia  have  the  same  phyuological  action  as  the 
similar  derivatives  of  atropia,  the  unity  of  the  alkaloids  may  be  considered 
as  almost  proven.     Like  atropia,  hyoscyamia  is  eliminated  by  the  urine. 

Therapeutics. — Hyoscyamus  may  be  used  to  fulfil  any  of  the  indica- 
tions for  which  belladonna  is  employed.  Clinical  experience  appears  in  a 
measure  to  bear  out  the  assertions  of  various  authorities  as  to  the  superiority 
of  hyoscyamus  as  a  hypnotic ;  yet  such  action  of  the  drug  is  oertunly  Tery 
uncertain.  The  diagnosis  and  treatment  of  the  poisoning  are  identical  with 
those  of  belladonna.  «' 

The  preparations  are  the  fresh  juice  extract  (Extrcuitum  Ilyotcyami^  U.  S.)i 
dose,  one  to  three  grains;   the  alcoholic  extract  (^Ejxtractwn  Hjfoscyani 
Alcohol ictim  J  U.  S.,— dried  leaves),  dose,  one  to  three  grains ;  and  the  tinduxt 
(  Tinctura  Ilyoscyami,  U.  S., — dried  leaves  Jii  to  Qj),  dose,  half  a  fluidraclu& 
to  two  fluidrachms. 


CLASS  "VTEL-AN^STHETIOS. 


TIhe  term  Atuutheticsi  is  here  employed  as  the  name  of  a  group  of  volatile 
inces,  whose  vapor  has  the  power  of  producing  loss  of  consciousness, 
^^*<eoeded  hy  or  accompanied  with  loss  of  sensibility  and  diminished  muscular 
^^^^on.  The  medicinal  properties  of  these  substances  are  largely  due  to  their 
"^^^ladlity,  by  virtue  of  which  they  are  very  rapidly  absorbed  and  almost  as 
^""^^pidly  eliminated  by  the  mucous  membrane  of  the  lungs.  As  a  consequence 
^^^  this,  their  action  is  very  easily  controlled.  That  they  are  taken  into  the 
k^lood,  and  thereby  reach  all  portions  of  the  system,  has  been  abundantly 
S^roven  by  recent  investigations.* 

The  action  of  the  anaesthetics  certainly  is  upon  the  nerve-centres.     Thus, 

^Bernard  has  shown  (loc,  cit,)  that  a  ligature  so  placed  as  to  cut  oif  all  circula- 

%ion  from  the  posterior  part  of  the  frog  docs  not  prevent  tbe  production  of 

mbolidon  of  sensation,  voluntary  motion,  and  reflex  action  in  the  hind  legs 

"when  an  anaesthetic  is  injected  into  the  anterior  part  of  the  body. 

Many  of  the  theories  which  have  been  suggested  to  explain  the  production 
of  anaesthesia  are  so  groundless  that  it  seems  unnecessary  to  discuss  them 
here.  All  that  are  worthy  of  consideration  may,  I  think,  be  arranged  in 
four  groups,  as  follows :  1st,  those  which  assert  that  the  symptoms  are  pro- 
duced by  a  partial  arrest  of  oxidation ;  2d,  those  which  look  upon  anaes- 
thesia as  due  to  precedent  physical  changes  in  the  blood ;  3d,  those  which 
assert  that  anaesthesia,  like  sleep,  is  due  to  cerebral  anaemia;  4th,  those 
which  teach  that  the  various  agents  employed  act  directly  upon  the  various 
organs  and  tissues  concerned, — ^including  in  this  group  the  recently-pro- 
pounded theory  of  Bernard  that  anaesthesia  is  produced  by  a  semi-coagulation 
of  the  nervous  protoplasm. 

As  the  theories  of  the  last  group  are  the  most  natural,  the  burden  of 
proof  rests  upon  the  supporters  of  the  other  theories.  All  the  proofs  of  the 
first  two  groups  as  yet  brought  forward  amount  to  no  more  than  as  follows: 
that  in  asphyxia  the  symptoms  are  similar  to  those  of  anaesthesia ;  that  in 
profound  anaesthesia  there  is  an  evident  lessening  of  oxidation;  and  that 
some  anaesthetics  probably  produce  changes  in  the  blood. 

The  objections  to  regarding  these  facts  as  proving  the  truth  of  the  theories 
alluded  to  are  very  grave.     Thus,  it  is  very  well  ascertained  that  the  symp- 

^  See  eipeeUlly  0.  Sohmiedoberg,  Inaugural  Di—ertationy  Dorpat,  1867,  Archiv  d,  ffeil- 
kuM(U,  rilL,  1867;  Claude  Bernard,  L4^on§  ntr  let  Anetthitiquet,  Paris,  1875. 
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toms  of  asphyxia  arc  only  analogous  to  tlioBe  of  ansBSthesia,  not  idential  * 
and  indeed  that  anaesthesia  as  caused  by  different  agents  offers  different  phe- 
nomena ;  also,  there  is  no  proof  whatever  that  the  lessened  oxidation  and  Ae 
blood-changcs  which  are  believed  to  occur  when  anaesthetics  are  employed  aie 
causes  of  the  nervous  symptoms,  and  not  simply  coincident  phenomena.   It 
must  be  insisted  on,  therefore,  that  these  theories  have  never  been  proren. 
Moreover,  positive  proof  of  their  incorrectness  is  not  wanting.    Thus,  b 
regard  to  the  theory  of  arrest  of  oxidation,  there  are  substances,  sach  u 
nitrite  of  amy],  which  lessen  oxidation  very  remarkably  (Richardson,  Medi- 
cal Times  and  Gazette j  p.  180,  1868),  but  are  not  anaesthetics  ;  and  an  ex- 
cess of  oxygen  in  the  air  does  not  lessen  the  rapidity  with  which  anaesthedi 
is  induced.f     In  regard  to  the  blood-theories,  Ludimar  Hermann  {Reichert't 
Archiv/Ur  Anatomiey  1866,  p.  27)  calls  attention  to  the  fact  that  the  anen- 
thetics  produce  the  same  general  symptoms  in  the  infusoria,  which  have  w 
red  blood,  as  in  mammals ;  and  Lewisson^  has  shown  that  they  influence  the 
so-called  "  salt  frogs,"  which  contain  little  or  no  blood,  precisely  as  they  do 
the  normal  frog,  from  which  the  conclusion  is  inevitable  that  they  do  not 
affect  the  frog  by  altering  the  nature  of  the  blood  or  by  inducing  asphyxia, 
In  regard  to  cerebral  anaemia,  it  appears  to  be  established  that  it  occurs  in 
sleep ;  and  recently  Claude  Bernard  (loc.  ctt,,  p.  122)  has  shown  that  during 
the  period  of  excitement  preceding  anaesthesia  there  is  cerebral  congesUon, 
but  during  the  anaesthesia  cerebral  anaemia.     Cessation  of  function  normally 
results  in  anaemia  of  the  organ,  and  the  anaemia  of  sleep  and  anaesthesia  b, 
in  all  probability,  an  effect,  not  a  cause,  of  suspended  cerebration.     In  the 
frog  it  has  been  abundantly  proven  that  absolute  anaemia  of  the  nerve-centres 
docs  not  suspend  their  functions,  and  that  on  the  bloodless  cerebrum  chloro- 
form exerts  its  usual  influence. 

The  only  theory  at  all  compatible  with  our  present  knowledge  is  that  an- 
aesthesia is  in  most  cases  due  to  a  direct  action  of  the  agent  inducing  it.  At 
the  same  time  it  should  be  borne  in  mind  that  nitrous  oxide  is  probably  an 
asphyxiating  agent,  and  not  allied  in  its  action  to  the  true  anaesthetics,  such 
as  chloroform  and  ether. 

The  action  of  the  anaesthetic  upon  the  nerve-structure  is  probably  a  purely 
vital  one.  But  by  no  means  all  authorities  acknowledge  this.  Many,  if 
not  all,  of  the  anaesthetics  have  the  power  of  dissolving  the  red  corpuscles : 
and  Ludimar  Hermann  (ReicJiert's  Archiv/Ur  Anatomiey  1866)  has  pointed 
out  a  possible  connection  between  this  and  anaesthesia.  He  states  that 
protagoHy  which  constitutes  the  stroma  of  the  red  blood-disks,  is  an  important 
constituent  of  the  nerve-centres.  As  death  would  necessarily  occur  before 
the  protagon  could  be  dissolved  out  of  the  nerve-centres, — r.e.,  before  it  could 
be  dissolved  out  of  the  red  corpuscles, — it  is  evident  that  no  extensive  de- 
struction of  the  latter  bodies  can  occur  from  the  action  of  an  anaesthetic  and 

*  See  Report  of  Chloroform  Committee,  Medico- Chintrg.  Trant.y  vol.  xlviii.  p.  329. 
t  Ibid.,  p.  335.  X  See  Chloral  for  further  details. 
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I  tile  pniient  suTVive.  Bile-acids  also  dissolve  protAgnn,  and  Hcnnann  states 
aperimenM  he  has  made  seem  to  indicate  that  they  have  anas- 
I  Ihedc  properties.  Before,  however,  the  ingenious  theory  of  Hermann  can 
I  he  wnsidered  proven,  further  investigations  must  be  made.  Tlie  recent 
Qiii),'ulatiaa  theory  of  Bernard  rests  almost  solely  upon  the  asserted  but 
doubtful  &ct  that  anBBslhetics  applied  in  autfiejent  conoentralion  coagulate 
"IbumlDoas  Bubstancee,  and  appears  to  me  such  a  pure  assumption  that 
ite  diseusMon  at  length  is  beyond  the  plun  of  the  present  work. 

In  1S4S  {Archivet  Gi,iiraks,  2e  siSr.,  t.  xvi.,  1848),  Dum^ril  and  Demar- 

qaav  showed  that  during  aniestheeia  there  is  a  reduction  of  temperature. 

I       tThb  has  been  confirmed  by  Bunisson  (  Traiti  thioriqae  et  pratique  de  In 

^^lithode  aneithitiqae,  Paris,  1S50)  and  by  Sulzynski  {UeJier  die  da  Alko- 

^Hb^,   Chlorofnrma  mid  Aelhcrt   Eiiifiwu  atif  den  ihieriiehen   OryanitmuM, 

^^Kiaug-  OissertatioD,  Dorpat,  18(i5V,  and  Scheinson  (Archiv  lUt  Hei/kundet, 

^^^1869)  has  demonstrated  that  there  is  no  increase  in  the  giving  out  of  heat 

by  the  body  during  uisesthc^ia,  and  consequently  that  the  anaesthetics  Icasen 

the  production  of  animiJ  heat,  no  doubt,  like  alcohol,  by  checking  tissue- 

metamorphosis. 

The  chief  purposes  for  which  aniesthetics  are  used  are  to  TKlicve  pain  and 
to  rrlax  tpaxm.     To  meet  the  first  indication  they  are  employed  by  surgeoDB 
^^gspeciolly ;  bnt  they  are  also  exceedingly  valuable  in  cases  of  suffering  Irom 
^HCiesse.     It  mnst  be  borne  in  mind  that  their  action  is  vety  transitory,  and 
^^k  accompanied  by  more  or  less  disturbance  of  the  gener^  system,  and  that 
^^pimseciuently  they  are  to  be  employed  only  when  the  pain  is  exceedingly  severe 
'     and  transient.     To  relieve  pain,  ansesthetics  are  used  with  groat  propriety 
during  child-birth.     In  natural  labor  it  ia  notcommonly  necesaaiy  la  produce 
eumplct«  anmethesia.     When  the  full  effect  of  either  ether  or  chloroform  is 
induced,  there  is  almost  always  a  weakening,  and  very  often  an  abolition,  of 
the  uterine  contractions.     The  anesthetic  should  be  administered  in  such 
<|aantities  as  te  relieve  the  pain  without  decidedly  interfering  with  the  mos- 
eolar  spasm.     In  some  cases  this  can  be  done,  in  others  it  is  impracticable. 
I  have  obtained  very  advantageous  results  in  some  cases  by  suspending  the 
pdos  for  about  half  an  hour  by  means  of  ether,  and  then  entirely  withdraw- 
ing the  antesthetiu.     By  this  treatment  the  weak,  painful,  ineffectual  efforts 
of  a  worn-out,  nervous  patient  may  otlen  be  converted  into  regular,  success- 
fill  pains.      I  think  that  the  risk  of  poil-pnrliim  krmnrrhage  is  materially 
iDcreosed  by  anwsthetics,  and  therefore  habitually  give  after  their  use  two 
draclims  of  the  fluid  extract  of  ergot,  as  soon  as  the  perineum  is  well  distended 
hy  the  child's  head.   AnsestheticH  are  fret|nently  used  in  surgery  for  the  pur- 
pose of  relaxing  spasm,  as  in  eases  of  drtlocalirm,  kemia,  etc.     In  medicine, 
they  hav*  been  employed  in  various  forma  of  conmilnont,  and  are  especially 
valuable  in  severe  h/itencal  eonvultitmt,  in  puerperal  eclampsia,  and  in  spinal 
^^a>nv>dti/ni» i   in  epitepsg,  they  are  very  rarely  called  for;  in  iii/anlile  cmvul- 
^^■fi>ni,  they  may  be  sparingly  used  when  the  convulsion  itself  threatens  life. 
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In  various  spasms  of  excretoty  ducts  or  canahy  and  especially  during  the 
passage  of  calculiy  they  act  very  favorably,  both  by  relieving  pain  and  by  pro- 
ducing relaxation.  In  asthma,  and  in  spasmodic  stricture  of  the  Oisophagus^ 
as  in  all  other  cases  of  ofl>repcated  spasm,  they  should  be  administered  only 
to  meet  temporary  indications,  as  their  habitual  use  is  deleterious. 

NITEOOEU  MONOXIDE-NITEOUS  OXIDE.    (NO-N,0.) 

Nitrous  oxide  is  a  colorless,  almost  inodorous  gas,  of  a  sweetish  taste.  It 
is  a  very  active  supporter  of  combustion.  Water  absorbs  nearly  its  own  bulk 
of  it.  It  is  made  by  the  distillation  of  the  nitrate  of  ammonium,  which  re- 
solves  itself  into  the  gas  and  water.  Thus,  NO,NH^  =  4H0,0H  +  2N0. 
The  wood-cut  on  the  opposite  page  represents  the  best  apparatus,*  and  the 
rules  appended  thereto  embody  all  the  necessary  instructions  for  the  production 
of  the  gas.     As  they  are  very  concise,  they  should  be  followed  to  the  letter. 

The  various  effects  of  increasing  heat  upon  nitrate  of  ammonia  are :  At  226*^ 
F.  it  fuses  perfectly  ;  at  302°  F.  it  emits  white  fumes,  condensing  in  drops ; 
at  347°  F.  it  effervesces  slightly ;  at  356°  F.  it  boils  without  decomposition  ; 
at  437°  F.  it  effervesces  rapidly ;  at  460°  F.  it  begins  to  evolve  gas ;  at 
482°  F.  it  evolves  gas  in  abundance ;  above  500°  F.  nitric  oxide  is  given  off. 

To  determine  the  temperature,  thermometers  have  been  prepared  which 
may  be  passed  through  the  cork  and  into  the  retort,  marking  the  following 
degrees :  226°,  356°,  460°,  482°,  500°  F. 

To  obtain  the  largest  amount  of  gas,  the  nitrate  should  first  be  melted  in 
the  retort  at  a  temperature  just  sufficient  (226°  to  250°  F.).  When  melted, 
the  heat  may  be  at  once  carried  up  to  the  point  of  decomposition,  460°  F. 
If  a  gradually-increasing  heat  is  used  after  the  salt  is  melted,  a  portion  of  it 
will  sublime  unchanged  until  the  temperature  reaches  460°  F.  The  heat 
should  never  be  allowed  to  rise  above  482°  F.,  for  beyond  that  noxious 
products  are  generated.  After  the  gas  has  begun  to  come  over  briskly,  the 
appearance  of  copious  white  fumes .  in  the  retort  is  an  indication  that  the 
heat  is  too  great.  The  nearer  the  heat  can  be  kept  at  the  point  necessary 
to  generate  nitrous  oxide,  the  purer  will  be  the  gas. — Dr.  Jas.  W.  White, 
Dental  Materia  Medica,  Philadelphia,  1 868. 

After  the  gas  has  conmienced  to  come  over  freely,  it  is  generally  best  to 
lessen  the  amount  of  heat  applied  to  the  sand-bath.  The  gas  should  be 
allowed  to  stand  over  water  for  a  few  hours  before  using.  It  improves 
rather  than  deteriorates  by  age,  and  in  a  properly-constructed  gasometer  may 
be  kept  for  many  weeks,  especially  if  the  water  between  the  holder  and  re- 
ceiver of  the  gasometer  be  covered  with  a  thin  film  of  oil,  so  as  to  prevent 
its  yielding  to  the  air  the  gas  which  it  absorbs,  until  saturated.  In  manu- 
facturing the  gas,  whenever  the  alkalinity  of  the  potash  solution  in  the  jar 
No.  2  is  lessened,  all  the  washing-jars  should  be  emptied  and  refilled. 

^  This  apparattti  ii  furnished  bj  Mr.  S.  S.  White,  of  Philadelphia. 


A!(.^STHETICS. 


PlM«  tb*  hnWar  ii 


of  the  lowDT  Bilge  of  the  tidier  rim.     Open  nil  the  rplEOO, 

eipwUtl/  Ibo  nne  in 

tbe lop  of 

Uw  reeeiTsr,  infl  gvntly  link  it  into  the  wUcr;   tbin  do 

e  the  epigot  in  the 

top  of  the 

rtMWer  apd  tliat  on  the  upper  edge  of  the  holder,  >nd  > 

rrange  the  weighl« 

hm  »™  »t- 

Uobed  lolht  rwrlver.     Ke»I  pul  pure  wntrr  into  the  j.r. 

— No.  1  two-thini.  f 

uil  r  Not.  1 

ud  S  within  ono  and  t  half  ineh«  of  Ibe  top.     Into  JB 

r  No.  2  pot  ■  Ktick 

of  nt»li« 

iwtub. 

ArnuigB  the  jars  in  line,  rtnd  oonneol  them  by  tubing 

»  ihoirn  in  Ibo  nut. 

Tbe  Inbe 

fivm  the  retort  pmst  oonncot  with  the  /nFij  pip.  of  jw  No 

j.beeur. 

that  lh»  inn?  pipe  of  *»oh  j»r  la  nmt  Iho  relort.     When 

ropcdy  armngeii,  ■ 

currRDt  of 

kir  blown  into  the  lube  inlcnJf-l  (o  oonncot  with  the  relor 

will  e.iu>o  the  wnte 

to  bubbii 

266  SYSTEMIC  REMEDIES. 

in  jars  Nos.  2  and  3,  and,  the  spigot  to  which  No.  3  is  attached  being  open,  the  receiver 
will  begin  to  rise. 

Put  into  the  retort  the  quantity  of  ammonia  intended  to  be  used  (1  pound  will  make 
about  30  gallons  of  gas).  Connect  the  long  pipe  of  the  first  jar  to  the  retort  by  rubber 
tubing,  so  that  the  condensed  steam  may  run  into  it.  Now  apply  the  heat  gradunlljf,  and 
watch  the  process,  being  careful  not  to  overheat  the  ammonia,  which  will  be  known  by  its 
violent  boiling,  instead  of  the  gentle  bubbling  which  indicates  the  proper  temperature. 
Do  not  make  gas  faster  than  30  gallons  per  hour. 

The  heat'  should  be  shut  off  before  the  ammonia  is  quite  all  decomposed,  in  order  to 
avoid  breaking  the  retort;  and  when  the  gas  has  ceased  to  come  over,  the  retort  should 
be  disconnected  from  the  tubing,  and  the  receiving  spigot  closed. 

It  will  be  understood  that  the  first  jar  is  merely  to  receive  the  drip ;  the  use  of  the  water 
is  simply  to  keep  the  jar  cool.  Some  recommend  placing  this  jar  into  a  bucket  of  cold 
water. 

The  inhaling-tube  is  attached  to  the  spigot  at  the  top  of  the  holder. 

The  register  indicates  the  number  of  gallons  of  gas  in  the  holder,  as  well  as  the  quantity 
inhaled. 

The  water  in  jars  Nos.  1  and  3  should  be  changed  every  time  the  gas  is  made ;  that  in 
No.  2  about  once  a  month,  when  fresh  eanstic  potash  should  be  added.  The  water  in  the 
holder  will  keep  sweet  a  year  or  longer  if  gas  is  made  frequently. 

Phtsioloqioal  Action. — Although  nitrous  oxide  has  been  used  enor- 
mously as  an  anaesthetic,  and  many  papers  have  been  written  upon  it,  yet 
our  knowledge  of  its  physiological  action  is  due  to  three  or  four  observers. 
When  pure  nitrous  oxide  gas  is  inhaled  fot  from  half  a  minute  to  three 
minutes,  insensibility  is  produced,  preceded  in  many  cases  by  decided  evi- 
dences of  excitement.  Some  persons  under  its  influence  will  sink  quietly 
away  into  unconsciousness,  but  others  will  become  hilarious,  erotic,  or  pug- 
nacious, and  be  restrained  only  by  force.  During  the  stage  of  anaesthesia 
the  patient  presents  the  appearances  of  asphyxia. 

It  is  probable  that  the  paralysis  of  function  invades  the  different  portions 
of  the  nervous  system  in  the  same  order  as  does  that  caused  by  ether ;  but 
we  have  no  positive  knowledge  upon  the  subject.  A  single  experiment  of 
Dr.  Amory  (JVcio  York  Medical  Journal^  Aug.  1870)  indicates  that  upon 
the  conducting  power  of  the  motor  nerves  nitrous  oxide  exerts  very  little  or 
no  influence.  No  studies  whatever  have  been  made  of  the  condition  of  the 
circulation  before  anaesthesia  is  produced.  But  if,  as  is  almost  certain,  the 
anaesthesia  is  only  an  asphyxia,  the  well-known  circulatory  phenomena  of 
that  state  ought  to  be  present.  Confirmation  of  this  has  been  afforded  by 
Dr.  Amory,  who,  by  means  of  a  cerebrometer  set  into  the  skull  of  the  dog, 
found  that  during  the  period  of  unconsciousness  the  cerebral  pulsations  are 
very  decidedly  lessened,  and  finally  abolished,  althouiih  the  cerebral  pressure 
is  increased.  This  would  seem  to  prove  that  the  capillary  cerebral  circulation 
is  checked  and  finally  an*ested,  but  that  the  amount  of  blood  in  the  cerebrum 
is  not  lessened. 

It  is  weU  established  that  the  gas  is  not  capable  of  yielding  its  oxygen  so 
as  to  support  life.  A  taper  will  burn  in  it,  it  is  true,  but  its  decomposition 
i^  due  to  the  high  heat,  and  at  the  temperature  of  the  body  the  compound 
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is  a  stable  one.  MM.  Jolyet  and  T.  Blanche  have  found  {Archives  de  Phy- 
Mudogiey  July,  1873)  that  seeds  will  not  germinate  in  it,  and  that  animals 
(frogs,  sparrows,  guinea-pigs,  rabbits)  live  no  longer  in  an  atmosphere  of 
pure  nitrous  oxide  than  in  one  of  nitrogen.  Even  Dr.  Colton,  who  main- 
tains the  absurdity  that  nitrous  oxide  produces  hyperoxygenation  of  the 
blood,  states  ( 2%e  Physiological  Action  of  Nitrons  Oxide  GaSy  Philadel- 
phia, 1871)  that  in  an  atmosphere  of  the  gas  a  mouse  will  live  only  from 
thirty  to  sixty  seconds,  a  pigeon  one  to  two  minutes,  a  kitten  one  to  two 
minutes,  a  frog  thirty  to  sixty  minutes, — all  dying  of  asphyxia. 

The  French  observers  above  named  affirm  that  nitrous  oxide  has  no  effect 
upon  the  system ;  that  the  phenomena  induced  are  simply  due  to  deprivation 
of  oxygen.  The  series  of  facts  which  they  have  experimentally  proven,  and 
upon  which  their  conclusions  are  based,  are:  1.  An  animal  lives  no  longer  in 
oitrous  oxide  than  in  nitrogen ;  2.  Anaesthesia  occurs  at  the  time  that  the 
blood  of  an  animal  becomes  black  ;  3.  Animals  breathing  an  air  containing 
sixty  to  eighty  per  cent,  of  nitrous  oxide,  and  twenty  to  forty  per  cent,  of 
oxygen,  are  unaffected ;  4.  The  analysis  of  the  blood  of  two  dogs  yielded 
the  following  results : 

No.  1.    Consoious.  No.  2.     UnoonscioaB. 


Carbonic  acid  ...  46  per  cent. 
Nitrous  oxide  ...  29  per  cent. 
Oxygen 19.7  per  cent. 


Carbonic  acid  .  .  .  36.6  per  cent 
Nitrous  oxide  .  .  .  34.6  per  cent. 
Oxygen 3.3  per  cent 


and  other  analyses  showed  that  the  coma  was  not  developed  until  the  oxygen 
in  the  blood  was  reduced  to  three  or  four  per  cent.  It  is  evident  that  if 
the  above  analyses  are,  as  from  their  reports  they  appear  to  be,  reliable,  the 
anaesthesia  is  not  due  to  the  presence  of  carbonic  acid  in  the  liquor  sanguinis, 
since  nearly  ten  per  cent  more  of  that  gas  was  present  in  the  blood  of  the 
conscious  (No.  1)  than  in  that  of  the  unconscious  dog  (No.  2),  and  also  that 
it  is  more  rational  to  believe  the  decrease  in  the  oxygen,  rather  than  the 
slight  increase  in  the  amount  of  the  nitrous  oxide,  made  the  difference 
between  consciousness  and  unconsciousness. 

In  this  connection  the  very  carcfnl  experiments  of  Dr.  Amory  are  most 
interesting.  He  found  that  during  nitrous  oxide  narcosis  the  amount  of  car- 
bonic acid  exhaled  from  the  lungs  is  only  two-thirds  of  that  eliminated  before 
the  inhalation,  and  that  immediately  afler  the  recovery  of  consciousness  less 
than  one-third  the  normal  amount  of  carbonic  acid  is  given  off. 

This  certainly  is  corroborative  of  the  conclusions  of  the  French  observers, 
which  have  also  received  confirmation  from  the  experiments  of  Mr.  Elihu 
Thomson  (Philadelphia  Medical  Times,  November  15,  1873),  who  found 
that  animals  in  an  atmosphere  of  hydrogen  and  of  nitrogen,  and  also  in 
Tacao,  suffered  symptoms  precisely  similar  to  those  caused  by  the  inhalation 
of  pare  nitrons  oxide ;  also,  that  in  man  the  inhalation  of  pure  nitrogen 
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causes  the  symptoms  of  nitrous  oxide  narcosis,  except  that  the  sense  of 
exhilaration  is  absent;  finally,  that  nitrogen,  hydrogen,  and  nitrous  oxide, 
as  well  as  a  vacuum,  are  rendered  capable  of  supporting  life  if  a  proportion 
of  oxygen  approaching  that  existing  in  common  air  be  introduced. 

It  would  seem  that  this  accumulated  evidence  is  sufficient  to  show  that  the 
anaesthesia  produced  by  the  inhalation  of  nitrous  oxide  is  simply  asphyxia, 
and  that  its  administration  is  simply  a  neat  way  of  stopping  the  supply  of 
oxygen,  and  of  thereby  inducing  asphyxia ;  yet  the  marked  excitement  which 
sometimes  precedes  the  anaesthesia,  and  the  fact  that  the  gas,  even  when 
largely  diluted  with  air,  produces  in  man  a  feeling  of  exhilaration,  indicate 
that  it  is  not  merely  a  passive  agent. 

Therapeutics. — As  an  anaesthetic,  nitrous  oxide  is  chiefly  valuable  when 
short,  minor  operations  are  to  be  performed.  The  rapidity  with  which  insen- 
sibility is  induced,  and  with  which  it  disappears,  combines  with  the  general 
absence  of  after-effects  to  enhance  the  popularity  of  the  gas.  When,  how- 
ever, an  operation  requiring  some  little  time  for  its  performance  is  intended, 
ether  is  far  preferable.  Nitrous  oxide  has  been  administered  to  many  thou- 
sands of  persons,  and  until  recently  no  deaths  at  all  attributable  to  it  have 
occurred.  Two  have,  however,  been  reported  within  a  short  time.  In  one 
of  these  (Dental  Cosmos,  editorial,  June,  1872)  it  is  doubtful  whether  the 
gas  had  anything  to  do  with  the  fatal  result,  or,  indeed,  whether  it  was  really 
administered.  In  the  other  instance  (Bi-itish  Jovmal  of  Dental  Science,  Feb. 
1873),  death  from  asphyxia,  apparently  induced  by  nitrous  oxide,  occurred  in 
a  healthy  man.  The  gas  seems  to  have  been  pure,  and  the  operator  skilful ; 
but,  as  no  post-mortem  was  made,  the  case  is  enveloped  in  some  uncertainty. 

Nitrous  oxide  is  best  administered  from  an  india-rubber  bag,  which  should 
contain  at  least  eight  gallons.  The  mouth-piece  should  always  be  made  with 
two  valves,  so  that  the  expired  gas  will  be  thrown  out  into  the  air,  and  not 
back  into  the  bag. 

ETHEE-ETHYL  OXIDE.    (C.H^O-C.H^oO.) 

Ether  is  a  colorless,  very  volatile  liquid,  obtained  by  the  dehydration  of 
alcohol  by  sulphuric  acid.  It  is  very  inflammable,  as  is  also  its  vapor,  which 
is  two  and  a  half  times  heavier  than  air.  It  is  freely  soluble  in  alcohol,  and 
is  itself  a  powerful  solvent.  Its  odor  is  strong  and  peculiar ;  its  taste  hot. 
Its  specific  gravity,  when  pure,  is  0.713,  and  its  boiling-point  95°  F.  It  is 
officinal  in  two  forms. 

^THER — Ether.  U.  S. — This  ether  contains  a  large  percentage  of  alco- 
hol, and  has  a  specific  gravity  of  0.750.  When  shaken  with  an  equal  bulk 
of  water,  it  loses  from  one-fifth  to  one-fourth  of  its  volume.  A  test-tube  full 
of  it  held  in  the  closed  hand  should  be^'n  to  boil  on  the  addition  of  a  piece 
of  broken  glass.  Any  specimen  which  does  not  conform  to  these  require- 
ments probably  contains  an  overplus  of  alcohol  or  of  water. 
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Mtues.  FoKTiOtt — Stkonqer  Etukr.  U.  9. — This  elher  slionld  huve  k 
specific  gravity  of  0.728,  should  not  lose  more  tliim  one-eijjblh  of  it»  vuliime 
when  shaken  with  an  equal  bulk  of  n4t«r,  Bod  in  s.  tt^t-tube  held  in  the  \ 
closed  buad  should  boil  vigoroiulff  on  the  addition  of  b^okt^n  ^'tass. 


Pmyhioloqical  Action. — The  first  effecta  of  ether  .when  inhaled  t 
burning  in  the  fauces  and  a  feeling  of  straugulation,  both  due  to  the  local  ] 
impreasiou  of  the  irritant  vapor.  The  first  indiuatlons  of  Ita  ayBt«iuiu  ai 
are  a  sense  of  cxhiluntion  and  a  lightness  in  the  head,  afisuciated  with  a 
roaring  or  busiing  in  the  cars.  These  are  soon  sueoeedud  by  a  feeling  of 
the  immediate  surroundings  being  afar  off,  and  this  Boon  fadus  into  semi* 
luuMnsciuuHness,  with  riaions  and  illusions.  These  are  of  various  ehuracteTS, 
and  are  ofl«u  oecompunied  by  a  species  of  delirium.  Some  patients  weep, 
others  laugh  ;  some  shout,  some  pray,  some  rave,  and  some  become  ejceed- 
ingly  pugnacious.  In  rare  instaofes,  the  dreams  become  erotic ;  and  cases 
aro  on  record  in  whiuh  there  were  distinet  evidences  of  the  iKwurrence  of  a 
complete  venereal  orgasm.  In  this  stage,  the  patient  in  most  cases  may  be 
more  or  leas  perfectly  aroused.  There  is  very  mrely,  if  ever,  anKSthosia 
before  the  period  of  complete  UDConsciousnees. 

The  second  sUgo  of  ether-narcosis  may  be  considered  to  commence  with  \ 
the  complete  loss  of  conseiousness.  In  most  cases,  some  degree  of  rouBOular  j 
rigidity  is  at  first  still  present,  but  soon  pusses  off,  and  the  patient  ties  relait>d 
and  quiet,  with  slow,  regular,  automatic  respiration,  Tbe  occurrence  of 
stertorous  respiration,  due  to  a  paresis  of  the  muscles  of  the  palate,  showi 
that  the  st^e  of  muscular  paraly^  is  being  reached.  It  should,  except  i 
veiy  rare  cases,  be  the  signal  for  the  immediate  withdrawal  of  tlie  aniesthetia.  I 

The  face  during  etherization  is  reddish  ;  marked  pallor  and  lividity  are  re-  I 
spectivcly  important  indications  of  failure  of  the  heart's  action  and  failure 
of  respiration.  The  stage  of  excitement  generally  lasU  only  a  few  minutes, 
but  in  some  eases  is  prolonged,  and  in  nervous  women  may  pass  into  avioleni 
fit  of  hysterica,  which  eoon  yields,  however,  to  a  peraistent  u.ie  of  the  anies- 
ihetic.  The  pulse  is  quickened  and  increased  in  force  by  ether,  and  it  will  I 
oflon  moiutaiQ  itself  during  a  prolonged  narcosis.  On  the  lower  auimola 
ether  acts  precisely  as  it  does  on  man. 

As  the  functions  of  the  cerebrum  arc  affected  before  those  of  the  other 
portions  of  the  nervous  system,  it  is  very  apparent  that  the  brmn  is  especially 
sensitive  to  the  narcotic.  Flourens  (  Cunijitet- Rendu*,  vol.  xxiv.,  1847,  pp. 
161,  242,  253,  340)  found  that,  at  a  certain  stage  of  etherization,  pricking 
of  the  anterior  or  motor  nerve-roots  caused  motor  disturbance,  although  the 
posterior  or  sensnry  portions  of  the  s|iinal  centres  were  completely  insensible. 
After  a  more  prolonged  inhalation,  the  anterior  or  motor  centres  also  failed  ' 
to  respond  to  mechouieal  irritation,  ulthough  the  functions  of  the  medulla 
oblonguta  were  regularly  performed,  and  stimulation  of  its  anterior  cei 
e  rise  to  motor  disturbance,  and  pricking  of  its  sensory  portions  i 
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caused  manifestations  of  pain.  When  the  inhalation  of  ether  was  maintained 
for  a  sufficient  time,  the  sensory  and  finally  the  motor  functions  of  the 
medulla  oblongata  were  compromised,  and  death  from  paralysis  of  the  respira- 
tory centres  ensued. 

Longet  {Archives  GSiiSraleSy  4e  s^r.,  tome  xiii.  p.  374)  in  part  confirms 
and  in  part  questions  the  results  of  Flourens.  He  states  that  he  has  found 
the  sensory  functions  abolished  very  early,  but  has  never  fidled  in  any  stage 
of  the  narcosis  to  get  a  response  from  the  anterior  part  of  the  cord.  These 
apparently  different  results  are  simply  due  to  the  fact  that,  whilst  Flourens 
used  only  mechanical  stimuli,  Longet  employed  powerful  galvanic  currents. 

Flourens  was  substantially  correct,  and  the  order  of  the  involvement  of 
the  nerve-centres  in  man  and  animals  is — ^first  the  cerebrum,  next  the  sensory 
centres  of  the  cord,  next  the  motor  centres  of  the  cord,  next  the  sensory 
centres  of  the  medulla  oblongata,  and  finally  the  motor  centres  of  the 
medulla  oblongata. 

No  experiments  that  I  know  of  have  been  made  to  determine  how  far  the 
nerve-trunks  are  involved  in  etherization.  That  they  are  to  a  slight  extent 
affected  seems,  however,  probable  from  the  experiments  of  Longet  (Joe,  cit., 
p.  382)  and  of  Serres  {Archives  GirUrales^  4e  s^r.,  tome  xiii.  p.  433). 
These  observers  found  that  the  direct  application  of  ether  to  a  nerve  pro- 
duced a  paralysb  of  the  sensory  fibres  of  that  nerve ;  so  that  pinching  the 
nerve  below  the  point  of  application  caused  no  pain,  although  voluntary 
movement  was  preserved,  and  galvanization  of  the  nerve-trunk  above  the 
point  of  application  induced  spasms  in  the  tributary  muscles :  i.e.,  the  power 
of  conducting  an  impulse  downwards  was  preserved,  that  of  conducting  it 
upwards  was  lost.  By  a  longer  application  of  the  anaesthetic  the  function 
of  the  efferent  as  well  as  of  the  afferent  fibres  was  abolished,  temporarily  at 
first,  but,  if  the  application  were  persisted  in,  pennanently. 

Upon  the  motor  system  of  organic  life  ether  certainly  acts,  but  much  less 
energetically  than  upon  the  voluntary  system.  Thus,  afler  death  from  ether 
the  vermicular  movements  of  the  intestine,  although  less  active  than  normal, 
are  very  rarely,  if  ever,  entirely  absent. 

A  close  study  of  the  action  of  ether  on  the  circulation  is  wanting,  but  the 
English  Chloroform  Couimittce  have  shown  that  it  increases  very  markedly 
the  arterial  pressure,  and  that  even  in  a  prolonged  ether-narcosis  there  is  no 
material  diminution  of  this  pressure  until  manifest  failure  of  respiration  has 
taken  place.  The  rise  of  arterial  pressure  is  probably  due  to  an  increase  of 
the  power  of  the  heart  and  to  a  stimulation  of  the  vaso-motor  neiTes.  But 
further  investigations*  are  necessary  for  a  positive  decision  of  these  points. 
Sansom  {Chloroform:  its  Action  and  Administration^  p.  92,  Phila.,  18G6) 
states  that  the  vessels  of  the  frog's  web  can  be  seen  to  contract  during  the 

•  I  believe  there  is  a  paper  "  On  the  Action  of  Ether  on  the  Circulation"  in  the  Deutuchet 
ZeiUchrift  f\ir  Chirurgie,  1874,  Bd.  iv. ;  but  I  have  not  had  accese  to  the  volume. 
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Inhalation  of  eiher,  and  that  this  vaso-motor  spasm  is  very  permanent,  and 
does  not  yield  to  paralysis  and  passive  dilatation  until  the  anaesthesia  has 
almost  deepened  into  death.  In  experiments  similar  to  those  made  upon 
chloroform  (see  p.  275),  Dr.  Bowditch  and  Mr.  Minot  found  that  apparently 
tho  vaso-motor  centres  are  at  first  stimulated  and  afterwards  depressed,  hut 
state  that  their  results  were  not  sufficiently  constant  to  he  satisfactory. 

When  death  is  produced  by  ether,  the  heart  generally  continues  to  pulsate 
for  a  long  time  after  the  arrest  of  respiration. 

It  is  frequently  asserted  that  ether  when  added  to  blood  coagulates  it. 
A.  Schmidt,  however,  states  that  the  coagulation  is  due  to  ozone  which  has 
been  generated  by  the  ether  and  is  contained  in  it,  since  freshly-distilled 
ether  does  not  coagulate  albuminous  substances. 

The  researches  of  Wittich  {Schmuifs  Jahrbiicher,  Bd.  cxlii.  p.  212)  and 
A.  Schmidt  (  Virchow's  ArchiVy  vol.  xxix.,  1864,  p.  19)  have  shown  that 
when  ether  is  added  to  the  blood  of  horses,*  cats,  or  rats,  the  red  corpuscles 
disappear  in  a  very  short  time ;  and,  as  their  stroma  cannot  be  demonstrated 
by  the  aid  of  reagents,  this  disappearance  is  due  to  its  solution.  The 
hsematin  thus  set  free  is  dissolved  in  the  serum,  but  the  presence  of  the 
ether  soon  causes  it  to  crystallize.  There  is  no  proof  that  these  changes 
occur  to  any  extent  when  ether  is  inhaled ;  and  the  usual  rapid  recovery 
from  the  effects  of  the  anaesthetic  indicates  that  there  \s  no  profound  altera- 
tion of  the  blood. 

An  im|>erfect  study  by  Harley  of  the  effect  of  ether  on  the  gases  contained 
in  drawn  blood  indicates  that  ether  does  not  exert  much  influence  upon  their 
proportional  amounts.  It  is,  however,  quite  possible  that  a  more  thorough 
investigation  would  give  a  different  result. 

TiiEKAPEUTics. — As  an  anaesthetic,  ether  does  not  act  with  the  rapidity 
and  pleasantness  of  chloroform,  but  it  has  the  advantage  of  safety.  So  dan- 
gerous is  chloroform,  and  so  safe  is  ether,  that  there  is  no  excuse  for  the  use 
of  the  former  agent  under  ordinary  circumstances. 

The  reason  of  the  safety  of  ether  is  that,  unlike  chloroform,  it  never  sud- 
denly paralyzes  the  heart.  It  may  kill  by  inducing  asphyxia  (case,  British 
Medical  Journal^  vol.  ii.,  1873),  but  it  does  so  slowly,  and  in  the  great 
majority  of  cases  after  warnings  which  can  be  overlooked  only  through  the 
most  reckless  carelessness.  Many  of  the  inconveniences  which  attend  the 
use  of  ether  can  be  obviated.  Thus,  in  order  to  prevent  the  nausea  which 
often  follows  the  ansesthesia,  the  patient  should  avoid  eating  for  at  least  six 
hours  before  the  inhalation,  and  should  take  from  one  to  two  ounces  of  brandy 
just  before  commencing  the  latter  process. 

Unlike  that  of  chloroform,  the  vapor  of  ether  should  be  administered  in 
as  concentrated  a  form  as  possible.     When  so  inhaled,  in  most  persons  it 


*  Schmidt  {loe.  cit,,  p.  23)  sajs  that  sometimes  crystallization  fails  in  the  blood  of  the 
horse. 
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will  produce  complete  insensibility  in  from  three  to  eight  minutes,  provided 
that  no  unchanged  air  be  admitted  during  the  time  named.'*'  According  to 
Dr.  Snow,  air  at  80°  F.  saturated  with  ether  contains  seventy-one  per  cent, 
of  the  vapor.  This  point  is  probably  never  reached  in  the  practical  use  of 
ether,  but  the  nearer  it  is  approached  the  more  rapid  will  be  the  induction 
of  anaesthesia. 

The  ordinary  method  of  the  administration  of  ether  in  Philadelphia  is  as 
follows : 

•  Out  of  stiff  paper  a  cone  is  made  of  such  size  and  shape  that  its  base  will 
fit  closely  over  the  nose  and  mouth  of  the  patient.  In  this  cone  a  napkin, 
a  small  towel,  or  a  conical,  hoUowed-out  sponge  is  to  be  placed.  About  an 
ounce  and  a  half  of  ether  having  been  poured  on  the  napkin,  the  cone  is  to 
be  closely  applied  to  the  face  of  the  patient,  and  kept  there.  If  anaosthesia 
be  not  complete  in  four  or  five  minutes,  a  second  dose  of  ether  should  be 
put  on  the  napkin,  care  being  taken  that  the  removal  of  the  apparatus  is 
only  momentary.  When  patients  are  fastidioas,  and  a  few  moments  are  of 
no  importance,  the  gradual  commencement  of  the  inhalation  is  much  more 
pleasant,  as  the  first  choking  sensation  is  thereby  to  a  great  extent  avoided. 

In  using  ether  at  night,  its  inflammable  nature  must  not  be  forgotten.  I 
have  seen  fire  flash  from  a  candle  through  some  four  or  five  feet  of  difl*used 
vapor  to  the  sponge.  The  light  should  always  be  ahoxje  the  patient,  as  the 
high  specific  gravity  of  the  vapor  of  ether  causes  it  to  fall  towards  the  floor. 

Administered  by  the  mouth,  ether  has  been  used  with  advantage  in  vari- 
ous forms  of  colic^  but  is  generally  inferior  to  chloroform.  When,  however,  as 
in  some  cases  of  retrocedent  or  internal  gouty  there  is  with  the  painful  gastric 
and  intestinal  spasm  a  condition  bordering  on  collapse,  the  stimulant  proper- 
ties of  ether  make  it  very  valuable. 

In  sudden  sinking-spellsy  either  from  poison  or  from  natural  causes,  ether, 
as  a  powerful  and  very  quickly-acting  stimulant,  is  often  indicated.  In  some 
cases  of  this  description  it  may  even  be  administered  by  inhalation.  Of 
course,  under  these  circumstances  its  influence  should  not  be  carried  nearly 
to  the  point  of  producing  anaesthesia. 

As  an  anthelmintic y  ether  has  been  used  by  MM.  Bourdier  and  Lortet 
with  success  against  the  tape'toorm.  For  this  purpose,  an  ounc«  and  a 
half  may  be  administered  at  once,  followed  in  two  hours  by  a  full  dose  of 
castor  oil. 

In  hysteria,  neuralgia^  nervous  headache^  and  spasmodic  neuroses,  such  as 
hiccough  and  asthma,  ether  is  occasionally  employed  with  benefit. 

When  ether  is  swallowed,  it  produces  a  sense  of  strangulation  and  choking, 
which  seriously  interferes  with  its  use.     For  this  reason,  it  is  best  given  in 

*  Varioue  inhalers  have  been  invented  for  facilitating  the  use  of  ether,  but  they  are  very 
rarely  used.  For  information  on  these  points,  see  New  York  Medical  Record,  May  1,  1866, 
and  New  York  Medical  Joumalf  April,  1871.  The  inhaler  of  Dr.  Allis  ia  probably  of  real 
servioe.     See  Philadelphia  Medical  Timet,  vol.  iv. 
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capsules,  or  in  ice-cold  water.  Probably  large  doses  are  best  administered  by 
putting  them,  mixed  with  an  equal  amount  of  brandy,  on  finely-cracked  ice 
before  drinkini;. 

The  dose  is  from  one  fluidrachm  to  half  a  fluidounce. 

OHLOEOrOEMUM-OHLOEOrOEM. 

Methenyl  Chloride — Terchloride  op  Formyl  (C,HC1, — CHCl,). 
— This  substance,  which  was  discovered  in  1831  by  Mr.  Samuel  Guthrie,  of 
Sackett's  Harbor,  N.  Y.,  is  produced  by  the  action  of  chlorine  upon  alcohol. 
It  is  a  colorless,  limpid,  neutral  fluid,  which  is  generally  stated  to  be  unin- 
flammable, although  it  can  be  made  to  burn  with  a  greenish  flame  (^Fownes^s 
Chemistry,  Am.  ed.,  1869,  p.  566).  Its  taste  is  hot  and  sweetish ;  its  odor 
fragrant  and  peculiar.  It  is  soluble  in  alcohol  and  in  ether,  but  when  dropped 
into  water  it  sinks,  if  pure,  as  transparent  globules  without  milkiness.  The 
alcoholic  solution,  when  moderately  diluted  with  water,  forms  an  aromatic, 
sweetish  liquid.     It  is  antiseptic,  but  does  not  coagulate  albumen. 

In  the  U.  S.  Pharmacopoeia  it  is  officinal  in  two  forms. 

Chloroformum  Venale — Commercial  Chloroform. — The  crude 
chloroform  of  commerce.  Sulphuric  acid,  when  shaken  with  it,  afler  a  time 
separates  as  a  stratum  of  a  dark-brownish  color.  This  color  is  due  to  a  car- 
bonization by  the  acid  of  the  impurities  in  the  chloroform. 

Chloroformum  Puripicatum — Purified  Chloroform. — The  U.  S. 
Pharmacopoeia  directs  that  the  commercial  chloroform  shall  be  purified  by 
the  action  on  it  of  sulphuric  acid  and  by  subsequent  neutralization  with  car- 
bonate of  sodium,  and  distillation  in  a  retort  containing  quicklime.  Purified 
chloroform  should  respond  to  the  following  tests :  Sulphuric  acid  shaken  with 
it  should  not  be  colored ;  it  should  not  alter  litmus  blue,  even  afler  it  has 
been  exposed  in  a  white  glass  bottle  to  direct  sunlight  for  ten  hours. 

Physiological  Action. — Although  somewhat  of  an  anaesthetic,  chlo- 
roform applied  locally  is  a  powerful  irritant.  On  the  skin  it  produces  redness 
and  burning ;  if  the  evaporation  be  restrained,  vesication  is  induced  by  it. 
Taken  into  the  mouth,  it  causes  a  burning  sensation,  and,  when  swallowed,  a 
sense  of  warmth  in  the  stomach. 

The  vapor  of  chloroform,  when  inhaled,  produces  symptoms  seemingly 
similar  to  those  induced  by  ether,  except  that  the  choking  sensations  are 
absant,  and  that  the  stage  of  excitement  is  generally,  but  not  always,  shorter 
and  less  violent  than  that  of  etherization. 

Dr.  Snow  (O/i  AnxstheticSy  London,  1858)  divides  the  chloroform-narcosis 
into  four  degrees  or  stages,  but  the  division  adopted  by  Sabarth  (Das  Chlo' 
ro/omiy  Wurzburg,  1866)  and  most  writers  seems  more  useful.  This  classifi- 
cation recognizes  three  stages.  In  the  first  of  these,  the  symptoms  arc  similar 
to  those  of  alcoholic  intoxication.     This  stage  is  generally  very  short,  but  in 

18 
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ftthletic  persons,  and  especially  in  those  who  have  been  intemperate,  it  may 
be  Tery  long  and  very  violent,  and  may  persist  afler  loss  of  consciousness. 
In  drunkards,  this  excitement  at  times  cannot  be  overcome  without  grave 
danger  to  life.  During  this  first  stage,  although  consciousness  is  not  lost, 
the  sensibility  is  generally  blunted,  but  very  rarely  is  it  altogether  annulled. 
Dr.  Coleman  (Sansom,  Chioro/omtj  p.  55,  Philadelphia,  1866)  states,  how- 
ever, that  he  has.extracted  his  own  teeth  without  pain ;  and  Dr.  Snow  relates 
the  anecdote  of  a  child  who  played  with  his  toys  during  the  operation  of 
lithotomy. 

During  the  second  stage,  which  is  that  of  anaesthesia,  the  consciousness 
and  sensibility  are  abolished,  the  muscles  are  relaxed,  and  the  patient  lies 
perfectly  quiet  This  is  the  surgical  stage,  during  which  ordinary  operations 
are  performed.  As  already  intimated,  in  some  cases  the  first  and  second 
stages  are  united,  so  that  violent  excitement,  muscular  spasm,  and  rigidity 
may  coexist  with  loss  of  consciousness  and  of  sensibility. 

The  third  stage  is  one  of  profound  narcosis,  with  stertorous  breathing, 
intense  muscular  relaxation,  and  abolition  of  ordinary  reflex  actions.  This  is 
always  a  condition  of  danger,  and  its  induction,  except  under  very  peculiar 
circumstances,  by  chloroform,  is  absolutely  unjustifiable. 

The  pulse  in  the  first  stage  of  chloroform-narcosis  may  be  quickened,  even 
i^parently  strengthened ;  in  the  second  stage  it  is  generally  about  normal  in 
frequency,  but  is  more  or  less  weakened ;  in  the  third  stage  it  may  be  rapid 
and  weak. 

The  action  of  chloroform  on  the  nervous  system,  like  that  of  ether,  is 
chiefly  upon  the  brain  and  spinal  centres.  Carter  {British  MedtcalJournal^ 
Feb.  1867)  found  that  very  decided  ansemia  of  the  brain  can  be  seen  in 
animals  subjected  to  its  influence  ader  the  cerebrum  has  been  laid  bare ;  and 
accident  in  man  (^Amer,  Joum.  Med.  #Sct.,  1860)  has  furnished  the  corrobo- 
ration of  his  experiments.  Bernstein  {Schmidt^s  Jahrhiiclier^  Bd.  cxlii.  p. 
227)  has  demonstrated  that  its  action  on  the  peripheral  nerves  is  very 
slight.  He  found  that  there  was  no  perceptible  difference  in  the  conducting 
power  of  the  two  ischiatic  nerves  of  a  frog,  chloroformed  after  one  of  its  iliac 
arteries  had  been  tied.  It  is  doubtful  how  far  the  muscular  excitement  of 
the  second  stage  is  due  to  real  spinal  exaltation  and  how  far  it  arises  from 
other  causes.  Bert  osserta  {Compfes-Rendus,  t.  Ixiv.,  1867)  that  it  is  purely 
psychical,  and  that  there  is  during  the  production  of  anaesthesia  a  steady 
lowering  of  reflex  activity.  He  rests  this  assertion  upon  the  fact  that,  in 
animals  chloroformed  after  section  of  the  cord,  there  is  no  motor  disturb- 
ance below  the  point  of  section, — a  fact  which  certainly  demonstrates  at  least 
that  the  muscular  excitement  and  the  convulsions  are  cerebral. 

Chloroform  at  first  induces  contraction  and  afterwards  dilatation  of  the 
pupil.  Dogiel  (^Reicheri's  Archiv/iir  Anat.,  1866)  has  found  that  in  the 
rabbit  galvanization  of  the  cervical  sympathetic  does  not  afiect  the  iris  during 
the  stage  of  contraction,  but  that  when  the  condition  of  partial  dilatation  has 
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been  produced  tbe  same  pron^edure  widens  the  pupil.     He  llierefure  logicallj 
concludes  tha^t  tlie  first  contraction  is  due  to  Btinmlation  of  the  oculo-inotor  j 
nerre-centres,' and  the  subsequent  dilatation  to  paresia  uf  the  same.  j 

In  some  animals  tbe  first  effect  of  the  inhalattun  of  chlorvform  Upon  ths  J 
circulation  is  a  decrease  in  the  frcqueuey  of  the  heart's  action,     D<^el  1 
belierea  that  this  is  due  to  a  stimulation  of  the  inhibitory  ceotres,  because  he 
has  found  that  it  does  not  occur  after  section  of  the  vagi.     The  afUr-increase 
in  the  rapidity  of  the  pulse  appears  lo  be  due,  at  least  in  part,  to  paralysis   ' 
of  tbe  inhibitory  centres,  upon  which  chloroform  eeems  to  act  as  upon  tbe 
oeulo.motor  centres,  producing  in  them  at  first  excessive  functioo4d  activity, 
bnt  afterwards  functional  paralysis. 

The  very  careful  experiments  of  tbe  English  Chloroform  Committee  (.I/in/.- 
Chirurg.  Tram.,  vol.  xlviii.  p.  326J  proved  that  afl^r  tbe  first  holf-minutc  of 
the  inhalation  of  ofaloroforui  there  is  a  progressive  lowering  of  the  art«rial 
pressure.  It  would,  a  prim,  appear  probable  that  this  is  to  some  eslcnC  due 
to  a  Toao-moCor  paralpis ;  but  Sansom  and  Harley  state  that  there  is  a  t^msm 
ijf  the  small  vessels,  which  can  be  readily  seen  to  occur  in  the  web  of  the 
frog  during  chloroformiiution.  Not  until  tbe  third  stage  is  reached,  accord- 
ing to  these  authors,  do  the  vessels  relax  into  dilatation.  If  theue  observations 
are  correct,  chloroform  first  Btiniuktcs  and  a^erwarda  depresses  the  vaso- 
motor centres.  Elsewhere  in  the  present  work  I  have  dwelt  upon  the  fallociefl 
of  tbe  observations  of  such  as  those  just  quoted,  and  the  experiments  upon 
arterial  pressure  of  Prof.  H.  P.  Bowditch  and  C.  S.  Minot  (Boston  Med.  and  ' 
Surff.  Journal,  May,  1874)  prove  that  in  chlorofonnic  aniesthesia  tbe  fall  of 
pressure  is  due  to  a  pnralyNS  of  the  vaso-motor  centre.  Tbey  found  that  afWr 
the  exhibition  of  the  drug  in  curarixed  animals  galvaniiation  of  a  sensitive 
nerve  is  followed  by  no  rise  of  pressure,  or  a  very  slight  one,  and  that  com- 
preesion  of  the  carotids  did  not  cause  the  customary  vsso-motor  spasm  and 
rise  of  arterial  pressure. 

On  the  heart  itself  chlorofunn  undoubtedly  exerts  a  steady,  powerAil  de- 
pressing influence.  As  long  ago  as  1842,  Glover  {Edinhurgk  Medical  Joiir- 
ital,  1 842)  discovered  that  chloroform  injected  into  tbe  jugular  vein  instantly 
arrests  the  heart's  action  and  destroys  its  muscular  irritability.  This  has 
been  confirmed  by  Oosselin  {Archive*  Oiniralet,  1848),  Anstie  (SlimtJan/» 
and  Nareolics,  p.  321),  and  other  observers.  Moreover,  it  bos  been  found 
that  tbe  vapor  of  chloroform  exerts  a  similar  influence  when  locally  applied 
to  the  exposed  heart  (^Eilinbargh  Medical  Journal,  1842).  It  is,  therefore, 
a  demonstrated  fact  that  chloroform  applied  in  a  sufficiently  concentrated 
form  instantly  de$lroys  the  contTactite  pouxr  of  Oie  heart-miude. 

The  respirations  may  at  first  be  rendered  slower  by  chloroform,  but  aft«r  a 
dtne  are  generally  quickened,  and  as  the  inhalation  is  persisted  in  they  become 
more  and  more  shallow,  irregular,  and  distant,  and  finally  cease. 

In  animals,  without  doubt,  chloroform,  when  inhaled,  usually  produces 
death  by  abolishing  the  liinctional  power  of  the   medulla  oblongata  and 
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thereby  arresting  respiration.  It  has  been  denied  that  chloroform-vapor  ever 
kills  animals  in  any  other  way.*  This  is,  however,  a  mistake.f  If  the 
chloroform  vapor  be  administered  in  a  very  dilute  form,  the  heart  generally 
continues  to  beat  for  a  long  time  after  the  cessation  of  respiration.  K  the 
vapor  have  been  less  diluted,  cardiac  and  respiratory  action  may  cease  almost 
sipiultaneously.  If  the  vapor  have  been  administered  in  a  concentrated  form, 
arrest  of  the  heart's  beat  may  precede  arrest  of  respiration. 

When  death  is  produced  by  chloroform  in  man,  it  is  generally  by  cardiac 
arrest,  rarely  by  asphyxia.  That  syncope  occurs  proportionately  more  fre- 
quently in  man  than  in  animals,  is  simply  because  this  form  of  death  is  sudden 
and  unexpected.  Asphyxia  comes  on  gradually,  so  that  in  man  the  threat- 
ening symptoms  are  perceived,  and  death  is  averted  by  prompt  measures.  In 
animals,  however,  the  object  being  to  kill,  nature  is  allowed  to  take  its  course. 

The  evidence  is  not  at  present  sufficient  to  enable  a  positive  determination 
as  to  whether  the  action  of  the  anaesthetic  upon  the  heart,  when  a  sudden 
fatal  syncope  is  produced,  is  a  direct  one,  or  whether  it  is  a  reflex  one  (T.  D. 
Lente,  PfychoL  and  Med.  Legal  Journal^  Feb.  1875),  due  to  an  irritation 
of  the  peripheral  filaments  of  the  pulmonic  nerves.  Certainly  those  who 
believe  it  to  be  reflex  have  as  yet  brought  forward  no  proof  of  their  theory. 
As  chloroform  does  act  directly  upon  the  heart,  it  seems  to  me  wiser  to  hold 
to  this  view  until  it  has  been  demonstrated  that  it  is  impossible  to  produce 
this  syncope  after  division  of  the  par  vagum.  The  mere  rapidity  of  the 
occurrence  is  of  little  importance,  as  pulmonic  absorption  is  practically 
instantaneous  and  the  blood  goes  directly  from  the  lungs  to  the  heart. 
What  is  true  of  the  theory  of  reflex  syncope  is  also  true  of  various  other 
theories  which  have  been  brought  forward  to  account  for  the  chloroform 
deaths.  I  think  they  are  unnecessary  and  unproven,  although  some  are 
ingenious,  and  it  is  possible  that  death  may  take  place  at  times  in  the  way 
they  suggest.  Want  of  space  prevents  my  doing  more  than  giving  refer- 
ences to  the  most  important  papers. J 

According  to  Harley  {Physiological  TranmcfioTis^  London,  1865),  blood 
to  which  as  little  as  five  per  cent,  of  chloroform  has  been  added  becomes 
very  liquid  and  of  a  bright  arterial  hue.  After  a  time  crystals  form  in  it. 
Boettcher  (  Virchoto^s  Archiv,  vol.  xxxii.  p.  126)  was,  I  believe,  the  first  to 
study  these  changes  closely.     The  first  alteration  noticeable  in  the  red  blood- 

*  See,  especially,  report  of  the  French  Chloroform  Commission.  Sabarth,  Dnt  Chloro- 
/ormf  p.  44. 

f  Consult  Snow,  On  AnK»thetic»f-p,  111;  Anstie,  Stfmulantt  and  Narcotics  ;  Richardson, 
Medical  Timet  and  Oaxette,  1870;  Chloroform  Committee,  Medico-Chirurgical  Trttngae- 
ftoti«,  vol.  xlvii. 

J  Richardson,  Medical  Timet  and  Oatette,  1870.  Andrew  H.  Smith,  Nc^o  York  Medical 
Jntimalj  1871,  p.  46.  Consult  also  J.  C.  Reeve,  American  Journal  of  the  Medical  SeienccM, 
Oct.  1867 ;  Henry  M.  Gibbons,  Jr.,  Pacific  Medical  and  Surgical  Journal,  June,  1869 ; 
Snow,  On  Anm»ihetic9 ;  Sansom,  On  Chloroform;  and  G.  W.  Copeland,  Philadelphia 
Medical  Timet,  p.  660, 1874. 
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dialcs  is  a  dimumtioii  of  tkeir  sae,  wkich  A.  Schmidt  and  P.  Suliwcigei^  ^ 
Seidel  (^Beridile  d.  Mnig.  tachs.  Getelhch.   d.   Wiaeiigc/i.,  math-pki/t.  Kl.,   \ 
1867,  p.  190}  assert  to  be  due  tn  L-untracibn,  beuause  when  blood  is  treated  I 
with  water  until  the  red  globules  disappear,  aud  carbonic  auid  giu  ia  {mased   I 
through  the  iii^uid  until  they  reuppear,  ou  the  addition  of  chloroform  the 
Ehnrply-eon toured  bodies  will  be  seen  to  undergo  marked  contrucliou.      As 
wu  first  shown  by  Bnetteher  {Joe.  oil.,  p.  127)  and  confirmed  by  Seliinidt 
and  Schweiger-Seidel,  cblorotbrm  alone  produces  no  other  alteration  than 
uontmctiou  ia  the  red  blood-^liaks.     IF,  however,  air  be  admitted  to  blood 
containing  chloroform,  the  corpuscles  rapidly  disappear,  dissolving  in  tha 
serum,  out  of  which,  atWr  a  time,  heematiu  crystoJlixes.     Both  of  the  authori-  ] 
ties  quoted  believe  that  the  latter  changes  are  due  to  oxidation.  ' 

Boettcher  states  (he.  cif.,  p.  129)  that  chloroform-vupor  mixed  with  ur 
converts  enough  of  the  oxygen  of  the  latter  into  o«one  to  react  with  iodinixed- 
Btarch  paper  -  and  Schmidt  and  Scbweiger-Seidel  have  found  that  an  cxaex 
of  carbonic  ueid  in  the  blood  interferes  with  the  changes  caused  by  cbloro- 
fonn.     From  these  facts  it  seems  probable  that  their  opinion  us  to  the  nature 
of  tke  biood-chaugea  is  correct.     Uarlcy  (It/c.  ci'i.)  baa  studied  the  effect  of 
chloroform  on  the  absorption  of  gases  in  the  blood.     He  states  that  when 
chloroform  is  added  to  fresh  blood,  and  the  mixture  allowed  to  stand  for  J 
iwenty-four  hours,  a  marked  increase  takes  place  in  the  proportioti  of  oxygen  ] 
and  a  lessening  ta  that  of  carbonic  acid.     This  is  in  accord  with  the  theory 
just  mentioned;  for,  after  the  complete  oxidation  of  the  heemato-globuHn 
brought  about  by  the  chloroform,  further  consumption  of  oxygen  could  n 
occur,  and,  as  tt  continued  to  be  absorbed  from  the  air,  it  would  acuumulu 
instead  of  being  converted  into  carbonic  acid. 

How  far,  during  ordinary  narcosis,  chloroform  produces  the  changes  just  1 
described  In  the  blood,  is  somewhat  unecrtAiu ;  but  it  would  seem  very  ii 
probable  that  they  occur  to  any  great  exient.     A  very  sensitive  teet  of  tha  i 
destruction  of  the  red  dUks  in  tha  body  is  found  in  the  product"! 
and  iclerus   never  follows  anieatheaia.     On    the   other  hand,  Hui 
(Schmidl'i  Jahrliicher,  Bd.  cli.  p.  84 )  Intimates,  on  what  authority  I  do  not 
know,  that  ailer  anceathesia  bile-acids  appear  in  the  nrine;  and  Bart  (Jburnoi 
of  Anatomy  and  Phj/siuloffi/,  May,  1870)  has  found  that  the  oiygen  of  the 
blood  undergoes  during  anaesthesia  an  increase,  such  as  Hurley  has  found  to 
happen  when  chloroform  is  added  to  blood  outside  of  the  body. 

Thebapeittics.— As  an  aneesthetic,  chloroform  possesses  the  advunt.igM  ' 
of  quickness  and  pleasantness  of  operation,  smaliness  of  dose,  and  cheapnesi 
These  advantages  are,  however,  so  outbalanced  by  the  dangers  which  attend 
its  use,  that  its  employment  under  ordinary  circumstances  is  unjustifiable. 
It  kills  without  warning,  so  suddenly  that  no  forethought  or  skill  or  care 
can  guard  against  the  fata!  result.  It  kills  alike  the  robust,  the  weak,  the 
well,  and  the  di»e-asod  *,  evcu  the  previous  safe  passage  through  one  or  more 
inhalations  is  no  guaranttie  against  its  lethal  action.     Statistics  seem  to  indi* 
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cate  a  mortality  of  about  one  in  three  thousand  inhalations  -^  and  hundreds 
of  utterly  unnecessary  deaths  have  been  produced  by  the  extraordinary  per- 
sistence in  its  use  by  a  portion  of  the  profession.  It  ought  never  to  be 
employed  except  under  especial  circumstances,  as  when  a  speedy  action  is 
desired  in  puerperal  eclampsia^  or  when  the  bulkier  ansesthetics  cannot  be 
transported,  as  in  the  field  during  war-time. 

In  obstetric  cases,  chloroform  has  been  used  even  by  those  who  give  the 
preference  to  ether  in  surgery.  •  So  far  as  I  know,  no  death  has  as  yet 
occurred  from  chloroform  during  parturition^  although  alarming  effects  have 
been  induced.  The  excitement  of  child-birth  does  seem  to  fortify  the  system 
against  the  deleterious  influence  of  chloroform.  But  even  in  these  cases  I 
think  ether  is  just  as  useful  as,  and  much  safer  than,  its  sister-anaesthetic. 

Various  mechanical  inventions  have  been  made  for  the  administration  of 
chloroform ;  but  these  inhalers  do  not  appear  to  offer  any  advantages  over 
the  simple  napkin,  and,  at  least  in  this  country,  are  rarely,  if  ever,  used.f 
A  handkerchief  or  towel  may  be  folded  into  a  bird's-nest  shape,  and  twenty 
or  thirty  drpps  of  the  anaesthetic  be  put  upon  this  and  then  held  close  to  the 
mouth.  Dr.  Simpson  advises  that  a  towel  be  laid  over  the  mouth  and  nose, 
and  the  chloroform  slowly  dropped  upon  this  until  anaesthesia  is  induced. 
Whatever  plan  be  employed,  it  is  of  vital  moment  that  the  vapor  be  well 
diluted :  not  more  than  three  and  one-half  per  cent,  of  it  should  be  contained 
in  the  inspired  air. 

When  administered  by  the  mouth  in  sufficient  quantity,  chloroform  pro- 
duces symptoms  similar  to  but  much  more  permanent  than  those  which  it 
causes  when  inhaled.  It  is,  however,  very  rarely,  if  ever,  used  in  this  way 
for  its  constitutional  effect,  but  is  sometimes  of  advantage  in  severe  neuralgia. 
When  quinia  for  any  reason  cannot  be  administered  in  an  ague^  a  suffi- 
cient dose  of  chloroform  (f3ss  to  f3i)  to  produce  a  mild  narcosis,  given  just 
before  the  expected  time  for  the  recurrence  of  the  chill,  will  usually  abort  it. 

When  chloroform  is  taken  into  the  stomach,  a  considerable  portion  of  it 
is,  without  doubt,  evaporated,  so  that  the  intestinal  canal  becomes  filled  with 
the  vapor.  Chloroform,  therefore,  when  so  placed  exerts  both  a  local  anodyne 
and  a  stimulant  carminative  action.  For  this  reason  it  is  extremely  valuable 
in  all  cases  of  colic^  and  it  will  often  even  assuage  the  pain  of  coUca  pictonvm. 

Externally,  as  a  rubefacient  and  anodyne,  chloroform  is  very  largely  com- 
bined with  other  substances  into  liniments,  which  are  especially  useful  in 
cases  of  chronic  neuralgic  or  rheumatic  pains. 

Toxicology. — Death  may  occur  at  any  time  during  the  inhalation  of 
chloroform.  In  some  cases  it  has  seemed  to  be  instantaneous,  but  generally 
it  is  preceded  by  symptoms  such  as  a  change  in  the  expression  of  the  face, 

•  See  Richardson,  Medical  Time*  and  Gazette^  1870  ;  Henry  M.  Gibbons,  Jr.,  Pncifc  Med- 
tVa/Jounja/,  June,  1869;  Squibb,  On  Anar$theticii,  New  York  Medical  Journal,  April,  1871. 

f  For  a  description  of  inhalers,  see  works  of  Sansom  and  Snow;  also  Alli.s.  Phila.  Med, 
Timet,  iv. 
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which  becomes  very  pale  or  livid,  evident  irregularity  of  the  respiration,  and 
&ilure  of  the  pulse :  a  shudder,  or  a  violent  convulsion,  or  even  a  sudden 
access  of  maniacal  excitement,  has  been  noted  in  some  cases.  After  death 
the  heart  is  almost  always  found  relaxed,  distended,  and  its  right  side  filled 
with  blood. 

When  death  is  threatened  through  asphyxia,  the  alternate  dashing  of  veiy 
cold  and  very  hot  water  upon  the  face  and  upper  chest  is  often  very  effica- 
cious. Artificial  respiration  should  be  commenced  at  once.  Faradization  of 
the  diaphragm,  by  pressing  one  pole  firmly  against  the  pit  of  the  stomach 
and  placing  the  other  over  the  larynx  and  the  root  of  the  neck,  has  acted 
very  favorably  in  some  cases.  Dr.  Richardson  has  shown  (Joe.  cit.)  that 
there  is  a  danger  of  the  excitability  of  the  muscle  being  exhausted  by  a 
prolonged  use  of  the  galvanic  stimulus.  The  application  should  not,  there- 
fore, be  long  continued,  but  should  be  alternated  with  artificial  respiration. 
Whenever  there  is  any  failure  of  the  heart's  action,  as  is  nearly  always  the 
case,  the  body  should  be  laid  at  an  angle  of  40^,  with  the  head  downwards, 
so  as  to  favor  the  pass^e  of  arterialized  blood  to  the  brain  (Dr.  E.  L. 
Holmes,  Chicdgo  Medical  Journal,  Sept.  1868).* 

In  artificial  respiration,  act  with  the  patient,  and  not  against  him.  He 
will  not  cease  to  breathe  at  once,  and  wholly.  Enjoin  silence ;  watch  the 
first  attempt  at  inspiration,  and  at  the  expiration  compress  the  thorax,  aiding 
its  elastic  reaction,  if  absolutely  necessary,  by  Sylvester's  or  some  other  quiet 
method.     See  that  the  tongue  is  well  forward. 

Dry  external  heat  must  be  vigorously  used,  and  the  inspired  air  should 
be  at  from  80°  to  85°  F.,  or  even  higher.  Frictions  and  passive  motion,  to 
aid  in  the  circulation,  must  not  be  forgotten.  Efforts  at  resuscitation  should 
be  kept  up  for  at  least  two  hours. 

Poisoning  has  been  produced  by  the  swallowing  of  chloroform.  The 
symptoms  induced  have  been  stupor,  with  contracted,  or,  in  later  stages, 
dilated,  pupils,  and  a  stertorous  respiration,  which  finally  becomes  very 
irregular,  shallow,  and  often  distant  The  amount  necessary  to  destroy 
life  probably  varies  greatly.  Recovery  has  occurred  after  the  ingestion  of 
two  ounces  (Stills,  Therapeutics^  vol.  ii.  p.  107),  and  of  one  ounce  without 
vomiting  {Canada  Lancet,  March,  1874).  The  treatment  consists  in  the 
use  of  the  stomach-pump  and  of  the  various  ordinary  methods  of  arousing  a 
narcotized  patient,  especially  the  alternate  cold  and  hot  douche,  artificial 
respiration,  and  the  very  cautious  use  of  diffusible  stimuli  if  required.  Death 
may  occur  during  the  narcosis,  or  the  patient  may  survive  this  and  perish 
from  infiammation  of  the  trachea,  oesophagus,  and  stomach,  caused  by  the 
local  action  of  the  chloroform. 

*  I  have  allowed  this  sentence  to  remain  as  it  was  in  the  last  edition.  Since  it  was  first 
puhlishod,  the  method  has  been  brought  forward  as  new.  and  as  having  originated  with 
Ndlafon  {Philadelphia  Medical  Timet,  vols.  iv.  and  v.)  The  position  of  the  patient  is  of 
extreme  importance.     In  severe  cases  the  head  should  be  placed  vertically  downwards. 
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The  recognition  of  chlorofonn  as  the  probable  cause  of  any  given  death 
cannot  be  based  upon  the  post-mortem  appearances.  Indeed,  the  latter  are 
of  no  value  in  deciding  such  a  question.  The  anaesthetic  may,  however,  be 
recovered  by  distillation  of  the  lungs  and  blood  within  a  certain  period 
of  time  after  death.  As  to  the  length  of  this  time,  so  far  as  I  am  aware, 
no  investigations  have  been  made. 

Experiments  made  at  the  Philadelphia  Hospital  and  confirmed  by  Prof. 
Dolbeau  (^Anrudes  d^Hi/ffihne,  Jan.  1874)  have  proven  that  persons  sound 
asleep  may  be  chloroformed  without  their  being  awakened.  Anaesthesia 
cannot,  however,  be  produced  in  any  one  partially  awake,  or  even  sleeping 
lightly,  without  his  knowledge. 

Quite  a  number  of  professional  men  have  been  accused,  and  some  con- 
victed on  the  charge,  of  committing  rape  on  females  in  whom  they  were 
inducing  anaesthesia.  The  women,  no  doubt,  believed  that  they  had  been 
violated ;  but  it  is  certain  that  in  many  of  the  cases,  and  probable  that  in  all 
of  them,  they  mistook  for  the  real  act  the  subjective  erotic  sensations  induced 
by  the  chloroform  or  ether.  The  valuelessness  of  the  testimony  of  persons 
as  to  occurrences  during  the  time  of  their  intoxication  with  anaesthetics 
should  be  recognized  by  law  as  a  governing  principle  of  evidence. 

Administration. — Internally,  from  fifteen  drops  to  a  fluidrachm  of 
chloroform  may  be  given  in  emulsion,  or,  as  it  has  recently  been  stated, 
dissolved  in  glycerin  (1  to  3).  The  deep  injection  of  half  a  drachm  of 
chloroform  has  been  recommended  very  strenuously  by  Prof.  Bartholow  in 
obstinate  newralgia.  In  the  only  case  in  which  I  have  tried  it,  one  of  tri- 
geminal neuralgia,  the  local  symptoms  caused  by  it  were  so  severe  as  to 
imperil  the  life  of  the  patient. 

BICHLORIDE  OF  METHYLENE. 

This  is  a  colorless  liquid,  having  a  chloroform-like  odor,  a  specific  gravity 
of  1.344,  and  boiling  at  88°  F.  Its  reaction,  when  pure,  is  neutral  to 
test-paprr.  It  was  introduced  to  the  notice  of  the  profession  by  Dr.  B. 
W.  Richardson  {Medical  Times  and  Gazette^  1867,  }).  478)  as  an  anaesthetic 
similar  to,  but  more  pleasant  and  possibly  safer  than,  chloroform,  and  has 
been  pretty  extensively  used  in  London.  It  has  never,  that  I  am  aware  of, 
been  employed  in  this  country.  Dr.  Richardson,  with  rare  control,  expressed 
no  opinion  as  to  the  safety  <  f  the  new  anaesthetic ;  and  subsequent  events 
have  justified  him.  There  is  no  way  of  knowing  how  many  times  it  has 
been  employed,  but  certainly  three  de:iths  d«'pendent  upon  or  coincident 
with  its  use  have  been  re[)ortcd  (Medical  Times  and  Gazette^  1869,  ii. 
524,  and  British  Medical  Juurnal^  Sept.  1871,  and  August,  1872).  The 
recorded  phenomena  in  some  of  these  cases  indicate  that,  like  chloroform, 
the  bichloride  of  methylene  kills  by  pai-a'yzing  the  heart.  It  is  scarcely 
probable  that  it  will  ever  come  into  general  use  as  an  anaesthetic 
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In  this  class  are  included  such  drugs  as  increase  the  reflex  activity  of 
the  spinal  centres  and  thereby  give  rise  to  disturbance  of  motility.  The 
only  representatives  of  the  class  used  by  the  practitioner  of  medicine  are 
those  drugs  which  contain  strychnia  as  their  active  principle. 

NUX  VOMIOA-NUX  VOMICA.   U.  S. 

The  seeds  of  Strychnos  nux  vomica,  a  middle-sized  tree  growing  in  the 
East  Indies,  whence  the  drug  enters  commerce.  They  are  circular,  nearly 
flat  disks,  a  little  less  than  an  inch  in  diameter,  covered  with  very  short,  satin- 
like, grayish  hairs ;  internally  they  are  tough  and  horny,  and  are  possessed 
of  an  intensely  bitter  taste.  They  contain  two  alkaloids, — strychnia  and 
brucia, — existing  in  combination  with  an  acid,  the  igamric  of  Pelletier  and 
Caventou,  which,  according  to  Husemann,  is  probably  identical  with  malic 
acid.  Brucia^  which,  unlike  strychnia,  is  not  ofiicinal,  is  readily  recognized 
by  the  following  test.  When  concentrated  nitric  acid  is  added  to  it,  a  beau- 
tiful scarlet  or  blood-red  color  is  developed,  which  becomes  yellowish-red,  and, 
by  warming, yellow ;  if  to  this  yellow  solution,  somewhat  diluted,  some  chloride 
of  tin  or  sulphuret  of  ammonium  be  added,  it  becomes  a  beautiful  reddish- 
violet.  Physiologically  and  therapeutically  this  alkaloid  is  similar  to,  but 
much  weaker  than,  strychnia. 

The  dose  of  the  officinal  extract  of  nux  vomica  (^Extractvm  Nucis  Fb- 
»iitc«,  U.S.)  is  from  one-fourth  to  one-half  of  a  grain,  given  in  pill ;  of  the 
tincture  (^Tinctura  Nucis  Vomicae,  U.S., — ^iv  to  Qj),  ten  to  twenty  drops. 

STRYCHNIA.    U.S. 

As  kept  in  the  shops,  strychnia  is  a  grayish-white  powder,  but  by  slow 
crystallization  from  its  alcoholic  solution  it  may  be  obtained  in  octahedral  or 
in  quadrilateral  prisms.  It  is  soluble  in  about  seven  thousand  parts  of  cold 
water ;  in  two  thousand  parts  of  boiling  water ;  very  sparingly  soluble  in  abso- 
lute alcohol,  ether,  and  benzine ;  freely  soluble  in  boiling  officinal  aloohui, 
which  deposits  it  on  cooling.  It  is  so  bitter  that  it  will  impart  a  very  intense 
taste  to  twenty  thousand  times  its  weight  of  water. 

Strychnia  yields  a  very  pronounced  violet  color  with  many  oxidizing  re- 
agents.    The  one  most  ordinarily  employed  is  a  mixture  of  concentrated  sul- 
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phuric  acid  and  bichromate  of  potassium  (  Otto's  test).  According  to  Dr.  Guj, 
the  test  is  most  delicate  if  the  alkaloid  be  dissolved  in  a  little  concentrated 
sulphuric  acid  on  a  plate,  and  the  bichromate  added  to  it,  when  a  bluish  and 
then  violet-purplish  color  is  developed,  passing  finally  into  a  dirty  green. 
Davy  8  test  consists  in  the  substitution  of  a  crystal  of  red  prussiate  of  potas- 
sium for  the  bichromate.  Marchand  uses  the  peroxide  of  lead ;  in  this  case 
the  sulphuric  acid  should  contain  one  per  cent,  of  nitric  acid.  Drs.  Vrij  and 
Van  der  Burg  say  that  these  tests  are  about  equally  sensitive,  and  are  capable 
of  revealing  the  one  sixty-thousandth  of  a  grain  of  the  alkaloid.  Either  the 
chlorate  or  the  permanganate  of  potassium  may  be  used  instead  of  the  bi- 
chromate ;  indeed.  Dr.  Guy  claims  that  the  permanganate  is  preferable  to 
the  latter.  If  the  strychnia  be  in  quantity,  it  may  be  dissolved  in  very 
dilute  sulphuric  acid,  and  solution  of  bichromate  of  potassium  be  added, 
when  golden-red  needle-like  crystals  of  the  chromate  of  strychnia  will  sepa- 
rate. These  dissolve,  with  the  production  of  a  beautiful  blue  color,  in  con- 
centrated sulphuric  acid.  F.  L.  Sonnenschein  (  Vierteljahresschrift  fur  Prnkt, 
Pharmcuney  1871)  says  that  if  strychnia  be  dissolved  in  a  strong  solution  of 
the  sulphate  of  sesquioxide  of  cerium  a  beautiful  color  is  induced,  which 
generally  passes  into  a  cherry-red,  and  so  persists  for  several  days.  Dr. 
Filchol's  test  (Lancet,  April,  1872)  consbts  in  the  addition  of  solution  of 
chloride  of  gold,  and  the  testing  of  the  precipitate  by  Otto's  method.  The 
physiologicai  test  for  strychnia  is  a  very  sensitive  one.  In  it  a  fragment  of 
the  suspected  extract,  dissolved  in  a  little  acidulated  water,  is  thrown  into 
the  cellular  tissue  of  a  small  frog,  which  should  afterwards  be  allowed  to 
swim  about  freely,  so  that  its  unconstrained  movements  can  be  watched. 

Physiological  Action. — Strychnia  acts  in  the  same  way  upon  almost 
all  animals.  According  to  Leube  (^Reicherf  s  Archiv  fiir  Anatomic:,  1867, 
p.  630 ),  however,  it  takes  ten  times  as  much  to  kill  chickens  as  other  birds, 
weight  for  weight ;  and  amonir  mammals  the  guinea-pig  is  very  insensitive  to 
it.  It  has  also  recently  been  asserted  that  on  some  monkeys  it  has  ver}'  little 
influence  {Boston  Medical  and  Surgical  Journal,  1872).  Its  local  action  is 
that  of  a  slight  irritant. 

When  taken  in  quantities  just  sufficient  to  produce  sensible  physiological 
effects,  strychnia  in  man  induces  a  feeling  of  restlessness,  perhaps  acconipa- 
nied  by  tremblings  in  the  limbs  and  some  stiffness  in  the  neck  and  jaws. 
When  a  somewhat  larger  amount  has  been  given,  there  may  be  general  mus- 
cular twitchings  and  startings,  with  stiffness  and  stricture  of  the  throat  and 
chest ;  formications  or  other  abnormal  sensations  under  the  skin  may  or  may 
not  be  present.  After  poisonous  doses  the  symptoms  come  on  usually  in  from 
fifteen  to  twenty  minutes,  rarely  after  the  hour,  with  great  suddenness ;  some- 
times the  convulsions  are  preceded  by  partial  spasms  of  the  muscles  of  the 
extremities,  but  more  often  the  patient  is  suddenly  thrown  down  by  a  general 
tetanic  spasm.  In  this  the  body  is  bent  backwards  and  rests  upon  the  heels 
and  the  hejid,  in  a  condition  of  profound  opisthotonos ;  the  legs  are  rigidly 
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extended  and  the  feet  everted ;  the  arms  bent  and  the  hands  clenched ;  the 
eyes  staring,  wide  open  ;  the  comers  of  the  mouth  often  drawn  up  so  as  to 
produce  the  mux  sardonicus.  The  senses  are  often  sharpened,  but  ringing 
in  the  ears  and  dimness  of  vision  may  be  induced  if  the  fits  are  severe.  The 
face  is  at  first  pale,  but,  if  the  fit  is  sufficiently  severe  and  be  protracted,  it 
becomes  livid  from  the  interference  with  respiration.  Consciousness  is  not 
affected,  unless  when  asphyxia  becomes  so  pronounced  as  to  threaten  death  ; 
in  such  cases  sometimes  a  period  of  insensibility  precedes  dissolution,  but 
generally  the  intellect  is  clear  to  the  moment  of  death.  The  muscles  of  the 
jaw  are  usually  the  last  in  the  body  to  be  affected,  but  trismus  finally  comes 
on  in  severe  cases.  I  have  seen  death  occur  in  this  first  convubion  in  ani- 
mals ;  but  Tardieu  states  that  he  knows  of  no  such  instance  in  man  (compare 
case  of  Dr.  Demme,  S^d.  Soc,  Year-Book,  1865-66,  p.  441).  After  a  time 
the  paroxysm  is  at  an  end,  the  jaw  drops,  the  muscles  relax,  and  a  period  of 
calm  comes  on,  to  be  succeeded  by  a  second  convulsion  like  the  first.  These 
convulsions  are  excited  by  the  slightest  touch,  by  a  draught  or  breath  of  air, 
even  by  a  loud  sound ;  but  a  firm  grasp  or  hard  rubbing  of  the  muscles  is 
frequently  grateful.  A  slight  rigidity  is  sometimes  manifest  between  the 
paroxysms,  but  no  marked  stiffness.  The  spasms  are  generally,  but  not 
always,  very  painful.  There  are  often  erections  of  the  penis,  and  the  faaces 
and  urine  may  be  passed  involuntarily.  If  the  case  terminate  favorably, 
the  convulsions  gradually  lessen  in  intensity,  and  fade  away,  leaving  the 
patient  exhausted,  with  a  sore,  tired  feeling  in  the  muscles.  After  death, 
post-mortem  rigidity  is  developed  very  quickly.  Autopsies  have  revealed 
nothing  but  the  asual  congestive  lesions  of  death  from  asphyxia,  and,  at  times, 
indications  of  spinal  hyperaemia. 

In  regard  to  the  method  in  which  strychnia  produces  the  above  symptoms, 
it  is  obvious  that  the  alkaloid  is  primarily  absorbed ;  and  experimental  proof 
seems  so  superfluous  that  I  will  only  mention  the  fact  that  Masing  has  found 
the  strychnia  in  the  blood. 

It  is  very  plain  that  convulsions  can  be  produced  by  a  drug  in  only  five 
ways :  first,  they  may  be  epileptiform, — i.e.,  cerebral ;  second,  they  may  con- 
ceivably be  due  to  a  stimulation  of  the  peripheral  ends  of  the  motor  nerves ; 
third,  they  may  conceivably  be  caused  by  irritation  of  the  peripheral  ends 
of  the  sensory  nerves ;  fourth,  they  may  be  muscular, — i.e.,  due  to  a  direct 
action  on  the  muscles ;  fifth,  they  may  be  spinal. 

That  the  convulsions  of  strychnia-poisoning  are  not  cerebral,  is  proven  by 
the  fact  which  has  been  ft-equently  noted,  and  which  I  have  confirmed,  that 
they  are  not  affected  by  section  of  the  cord,  or,  at  least,  are  only  so  far  affected 
as  to  be  more  severe  in  those  portions  of  the  body  removed  from  the  cerebral 
influence.  That  they  are  not  due  to  irritation  of  the  peripheral  motor  nerves 
and  are  not  muscular  is  proven  by  the  experiment  of  Valentin  {Paihologie 
der  Nerven,  p.  327,  Leipsic,  1864),  who  found  that  the  injection  of  a  solu- 
ciou  of  strychnia  through  the  blood-vesscb  of  the  amputated  leg  of  a  frog 
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had  no  influence  upon  the  muscles.  A  very  beautiful  experiment  of  Brown- 
S^quard  (  Comptes-Rendus,  1849)  confirms  this,  and  also  demonstrates  that 
the  convxJsionfl  do  not  arise  from  hyper-excitability  of  the  peripheral  afferent 
nerves.  The  observer  last  mentioned  found  that  when  the  spinal  cord  waa 
cut  just  below  the  origin  of  the  nerves  supplying  the  fore  legs  of  a  frog,  and 
all  the  blood-vessels  going  to  the  lower  section  of  the  cord  were  also  severed 
so  as  to  isolate  the  latter,  on  the  exhibition  of  strychnia  convulsions  occurred 
in  the  anterior  part  of  the  body,  whilst  in  the  posterior  s^ment  quiet  and  a 
normal  reflex  activity  were  maintained,  although  the  blood  was  carrying  the 
poison  to  every  part  of  it  except  the  spinal  cord.  The  philosophy  of  this  is 
evident.  The  anterior  section  of  the  cord,  receiving  the  poison,  gave  rise  to 
convulsions ;  the  posterior  section,  receiving  no  poison,  maintained  its  usual 
status. 

This  experiment  of  Brown-S^quard  has  been  repeated  a  great  number  of 
times  by  MM.  Martin-Magron  and  Buisson  (Journal  de  la  Physiologle,  1860, 
t.  iii.  p.  130)  with  similar  results,  excepting  that  in  some  very  rare  instances 
slight  convulsions  were  induced  in  the  posterior  portion  of  the  body.  These 
exceptional  phenomena  appear  to  have  been  due  simply  to  a  minute  portion 
of  the  poison  reaching  the  spine  by  inhibition,  since,  when  by  an  operative 
procedure  not  necessary  here  to  detail  (Joe.  cit.,  p.  131)  the  posterior  section 
of  the  cord  was  completely  isolated  and  access  of  the  poison  by  difiiision 
rendered  impossible,  spasms  never  occurred  in  the  posterior  part  of  the  body. 

Strychnic  convulsions  must  be  spinal,  because  they  do  not  arise  in  any 
of  the  other  possible  methods.  This  conclusion  is  abundantly  confirmed  by 
direct  experiment.  Thus,  Van  Deen  {Physiologie  de  la  MoeUe  ipinihre^ 
and  Valentin  (Joe.  eit.y  p.  329)  have  shown  that  when  the  alkaloid  is 
placed  upon  the  spinal  cord,  and  allowed  slowly  to  diffuse  itself,  the  usual 
convulsions  occur,  but  are  at  first  confined  to  those  muscles  whose  nerves 
have  their  origin  near  the  point  of  application,  and  afterwards  spread  from 
muscle  to  muscle  as  the  poison  creeps  through  the  cord.  Dr.  A.  J.  Spence 
(Edinburgh  Medical  Journal^  July,  1866)  has  performed  similar  experi- 
ments, with  similar  results.  He  first  bisected  the  apex  of  a  frog's  heart  so 
as  to  allow  all  the  blood  to  drain  from  the  body,  and  then,  cutting  through 
the  cranium,  laid  a  little  piece  of  nux  vomica  within  it  upon  the  bmin  so 
that  the  poison  would  diffuse  down  through  the  spinal  cord.  The  result 
was  that  first  the  muscles  of  the  throat,  then  those  of  the  fore  legs,  and  so 
on  in  regular  order,  were  affected.* 

♦  Some  of  the  phenomena  stated  by  Dr.  Spenco  to  have  occurred  arc  at  prcpcnt  very 
difficult  to  explain.  Thus,  he  noted  that  as  the  poison  traveled  down  the  cord  there 
was  a  time  when  irritation  of  the  fore  feet  caused  only  spasm  in  them ;  later  in  the 
experiment,  irritation  of  the  front  feet  caused  spasm  of  both  the  front  and  hind  feet, 
although  irritation  of  the  latter  did  not  produce  other  than  normal  reflex  movements; 
later  still  in  the  poisoning  came  a  stage  when  irritation  of  the  front  legs  was  powerless 
to  cause  spasm  in  the  hind  legs,  although  irritation  of  the  latter  would  now  cause  spasm 
in  the  former. 
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Spinal  Cord. — Claude  "Bernard  (^Legons  sur  les  Substances  toxiques^  Paris) 
has  denied  that  strychnia  produces  excitation  of  the  spinal  motor  centres,  be- 
cause when  all  the  posterior  nerve-roots  are  cut,  no  convulsions  occur,  whereas 
if  a  single  afferent  root  be  allowed  to  remain,  irritation  of  its  peripheral 
fibrillae  causes  general  tetanic  spasms.  Allowing  the  truth  of  his  experimental 
fact,  his  deduction  certainly  is  not  warrantable.  The  non-occurrence  of  convul- 
sions may  depend  upon  the  fact  that  the  reiSex  motor  ganglionic  cells  are 
incapable  of  originating  an  impulse,  and  in  strychnia-poisoning  are  simply  in 
such  a  condition  of  over-excitability  as  renders  them  exceedingly  sensitive  to 
slight  irritations  and  causes  them  to  respond  most  energetically  to  peripheral 
impulses  so  feeble  as  not  to  be  felt  in  health.  That  the  motor  centres  are  acted 
upon  by  strychnia  is  proven  not  only  by  the  experiments  that  have  been 
already  detailed,  but  by  the  following  ingenious  one  of  Van  Deen  (^Physt- 
ologie  de  la  Moelle  ipinxtre).  That  investigator  removed  the  viscera,  vessels, 
etc.,  from  a  frog,  so  as  to  leave  nothing  below  the  second  cervical  vertebra 
but  the  bones,  nerves,  and  muscles ;  then,  opening  the  spinal  cord  in  the 
region  of  the  third  vertebra,  he  cut  entirely  through  the  anterior  columns 
of  the  cord,  and  finally  divided  all  the  tissues,  so  that  the  anterior  portion 
of  the  frog  was  connected  with  the  posterior  solely  by  the  posterior  columns 
of  the  cord.  When  one  or  two  drops  of  a  solution  of  strychnia  were  placed 
in  the  mouth  of  the  prepared  batrachian,  tetanus,  confined  to  the  anterior 
segment  of  the  body,  was  developed ;  and  it  was  also  found  that  whilst 
irritation  of  the  posterior  feet  caused  in  them  only  ordinary  reflex  move- 
ments, in  the  front  legs  tetanic  spasms  were  simultaneously  induced.  It 
appears  to  me  proven  by  the  evidence  adduced  in  this  and  the  preceding 
paragraphs  that  strychnia  is  a  powerful  stimulant  to  the  motor  cells  of  the 
spinal  cord ;  including  in  this  term  the  whole  spinal  tract  up  to  the  pons 
varolii. 

Motor  Nerves. — The  action  of  strychnia  upon  the  motor  nerves  has  been 
a  subject  of  considerable  controversy.  That  the  convulsions  occur  inde- 
pendently of  any  such  influence,  if  it  exist,  has  been  already  shown.  After 
death  from  strychnia,  the  functions  of  the  motor  nerves  are  always  found  to 
be  more  or  less  destroyed,  so  that  galvanization  of  the  nerve-trunk  cither 
produces  only  very  feeble  contractions  in  the  tributary  muscles,  or  else  none 
at  all.  Of  this  fact  there  can  be  no  doubt ;  it  has  been  attested  on  the 
evidence  of  personal  experiment  by  many  observers,  among  whom  may  be 
mentioned  Matteucci  (^Traxti  des  Phdnomines  ilectrO'physiologiqnes^  Paris, 
1844),  Moureau  (^Comptes-Rendus  de  la  Sociiti  de  Biologie^  1855),  M. 
Ambrosoli  {Gazette  Midxcale^  1857,  p.  525),  M.  Wittich  {BeiicTU  Uber  die 
Fortschntte  der  Anatomic j  1857,  p.  434),  and  KoUiker  (  Virchow^s  Archiv^ 
Bd.  X.,  1856).  Now,  it  is  evident  that  this  absence  of  response  may  be 
due  to  loss  of  functional  power  in  either  muscle  or  nerve.  Sometimes  the 
muscle  may  be  at  fault;  but,  as  Matteucci  (he,  cit,)  insists,  and  as  has  been 
noted  by  many  obsenren,  not  rarely — ^indeed,  most  generally — ^in  the  frog 
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galvanization  of  the  nerve  fidls  to  elicit  response,  although  the  muscle  pre- 
serves its  irritability. 

It  having  been  proven  that  the  functional  power  of  the  motor  nerves  is 
destroyed  in  strychnia-poisoning,  the  question  arises,  Is  this  destmction  i 
direct  action  of  the  poison,  or  b  it  simply  the  exhaustion  of  OY^-use,  due  to 
the  intense  activity  of  the  nerve  during  the  stage  of  spasm  ? 

It  cannot  be  gainsaid  that  the  power  of  the  nerve  is  lessened  by  the  strain 
upon  it  during  the  convulsions ;  and  KoUiker  concludes  (  Vtrchow^B  Arckky 
Bd.  X.,  1856)  that  this  is  the  sole  cause  of  the  nerve-paralysis,  bectue 
when  he  cut  the  sciatic  nerve  of  a  frog  and  exhibited  strychnia  the  divided 
nerve  would  respond  to  galvanic  stimuli  ailer  all  functional  power  had  been 
lost  in  the  nerve  whose  connection  with  the  centres  was  intact  Orantiog 
the  experimental  fact,  this  conclusion  of  Kolliker  is  apparently  inevitaUe, 
since  all  the  nerves  suffered  equal  contact  with  the  poison.  The  oonclunon 
is,  however,  opposed  to  a  fact  proven  by  Yulpian  {^Archives  de  Pkydoiogkj 
1870,  t  iii.  p.  120)  and  other  observers,  that  an  enormous  dose  of  strychnia 
kills  the  frog  without  the  induction  of  spasms  by  general  paralysis,  with  total 
loss  of  power  in  the  nerve-trunks.  Evidently  in  such  case  the  action  of  the 
poison  on  the  nerves  must  be  direct. 

MM.  Martin-Magron  and  Buisson  have  investigated  (Journal  de  laPhf' 
giologxey  1860,  t.  iii.  p.  342)  very  elaborately  this  action  of  strychnia  upon 
the  nerves,  and  the  correctness  of  their  experiments  and  results  seems  to 
me  scarcely  questionable.  They  found  (Joe.  city  p.  347)  that  if  the  sciatic 
nerve  of  a  frog  were  cut  and  a  sufficiently  large  dose  of  the  strychnia  admin- 
istered, the  divided  sciatic  lost  its  irritability,  although,  unless  the  dose  was 
very  large,  not  so  soon  as  did  its  fellow.  Vulpian  (ioc.  cit.j  p.  126)  has  con- 
firmed this ;  and  the  opposite  result  of  Kolliker  no  doubt  depended  upon  his 
not  using  sufficiently  large  doses  of  the  alkaloid  or  upon  hb  testing  the  nerve 
too  early.  Martin-Magron  and  Buisson  also  tied  all  the  tissues  of  a  frog's 
leg  except  the  nerve,  and  then,  on  exhibiting  strychnia,  found  that  convul- 
sions ceased  in  the  poisoned  much  sooner  than  in  the  non-poisoned  leg,  and 
that  at  a  certain  time  irritations  of  the  poisoned  foot  would  induce  tetanic 
spasms  onfy  in  the  non-poisoned  member ^ — proof  that  the  afferent  nerve-fibres 
of  the  poisoned  leg  were  not  affected,  and  that  the  motor  nerves  were  para- 
lyzed wherever  the  poison  had  access  to  them ;  and  that  to  this,  not  to  spinal 
exhaustion,  was  due  the  general  paralysis. 

M.  Yulpian  (Ioc,  city  p.  121)  affirms  that  he  has  repeated  this  experiment 
many  times,  and  always  obtained  the  same  result  as  Martin-Magron  and 
Buisson.  It  seems  to  me  absolutely  to  prove  that  strychnia  in  very  large 
doses  paralyzes  the  efferent,  but  not  the  afferent,  nerves ;  and  that  the  col- 
lapse of  strychnia-poisoning  in  the  frog  is  largely  due  to  the  affection  of 
the  motor  trunks,  and  not  to  exhaustion  of  the  spinal  cord.  As  Fraser  has 
discovered  for  atropia,  Vulpian  (he.  cit.,  p.  128)  has  found  for  strychnia: 
namely,  that  after  a  time, — say  from  some  hours  to  two  days, — if  the  dose 
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has  been  of  the  right  size,  the  strychnic  paralysis  passes  off,  the  motor  nerves 
are  found  to  have  regained  their  power,  and  the  convulsions  reappear,  and 
continue  hours  or  days. 

Circulaiion. — Our  knowledge  of  the  action  of  strychnia  upon  the  circula- 
tion is  very  incomplete.  According  to  Dr.  Sigmund  Mayer,  Richter  {ZeiU 
schrift  f,  ratiotielU  Medicin^  1863,  Bd.  xviii.)  has  observed  that  strychnia 
causes  a  very  decided  rise  in  the  arterial  pressure,  and  also  a  microscopically 
visible  contraction  of  the  vessels  of  the  frog's  web. 

Mayer  himself  has  fiimished  the  fnllest  study  which  we  have  (^Medici- 
niscJie  JahrbUcIier  der  k,  k.  Gesellscha/l  der  Aerzte  zu  Wien^  1872,  p.  112) 
of  the  relation  of  strychnia  to  the  circulation.  In  his  experimenta  he  has 
found  that  about  the  time  tetanus  commences  in  strychnized  animals  an 
enormous  rise  of  the  arterial  pressure  takes  place.  That  this  rise  is  not 
due  simply  to  the  convulsions  is  proven  by  its  occurrence  in  animals  kept 
quiet  by  curare.  In  normal  strychnized  animals  the  pulse-rate  increases 
simultaneously  with  the  arterial  pressure;  but  that  the  latter  is  not  depend- 
ent upon  the  former  is  shown  by  the  circumstance  that  when  in  the  poi- 
soned animal  the  heart  is  caused  to  beat  slowly  by  strong  stimulation  of  the 
vagi,  the  arterial  pressure  still  remains  far  above  normal.  Mayer  confirms 
the  observation  of  Richter  that  the  small  arteries  can  be  seen  to  contract  in 
strychnia-poisoning,  and  concludes  that  the  rise  of  arterial  pressure  is  due  to 
a  general  vaso-motor  spasm. 

The  centric  origin  of  the  spasm  is  demonstrated  by  the  fact  that  after 
section  of  the  cord  high  up, — t.c.,  after  separation  of  the  vessels  from  the 
vaso-motor  centres, — strychnia  produces  no  rise  in  the  blood-pressure,  or  a 
very  slight  one.  If  these  experiments  of  Mayer  be  confirmed,  he  has  proven 
that  strychnia  acts  on  the  vaso-motor  centres  as  upon  the  other  motor  centres. 
There  is  some  apparent  conflict  of  testimony  in  rc^rd  to  the  influence  of 
strychnia  upon  the  inhibitory  cardiac  nervous  system.  Dr.  Carl  Heinemann, 
who  has  investigated  at  some  length  (  Virchotos  ArchiVy  Bd.  xxxiii.  p.  394) 
the  influence  of  the  drug  upon  the  heart  of  the  frog,  finds  that  large  doses 
cause  diminished  frequency  of  the  cardiac  movements,  with  diastolic  pauses. 
According  to  his  experiments,  these  phenomena  are  not  due  to  stimulation  of 
the  inhibitory  nerves,  since  they  occur  after  section  of  the  vagi  (p.  403) ;  noi 
are  the  peripheral  vagi  paralyzed,  since  galvanization  of  one  of  these  nerves 
causes  immediate  diastolic  cardiac  arrest  (p.  406). 

Mayer  (loc.  cU.)  has  also  found  that  the  peripheral  vagus  is  not  paralyzed, 
since  he  could  suspend  the  action  of  the  heart  in  the  poisoned  animal  by 
galvanization  of  the  par  vagum.  On  the  other  hand,  Martin-Magron  and 
Buisson  a£Brm  (Joe.  ciL,  p.  352)  that  in  all  of  very  many  experiments,  after 
a  greater  or  less  length  of  time,  the  pneumogastrics  lost  their  power  of  trans- 
mitting an  impulse.  I  see  only  one  way  of  reconciling  thes3  results, — t.e,, 
by  the  supposition  that  strychnia  does  affect  the  peripheral  vagi,  but  not 
until  very  late  in  the  poisoning,  and  that  perhaps,  when  smaU  doses  are 
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employed,  even  death  may  occur  without  very  decided  paralysis  of  these 
nerves.  That  the  different  results  are  not  due  to  the  use  of  different  animals 
is  evident,  since,  although  Mayer  used  hounds,  Hcinemann  employed  the 
same  animals  as  did  Martin-Magron  and  Buisson,  viz.,  frogs. 

Upon  the  hlfHjd  strychnia  has  probably  some  action.  Harley  found  that 
blood  shaken  for  twenty-four  hours  with  air  contained  11.33  parts  of  oxygen 
and  5.9G  parts  of  carbonic  acid ;  whilst  blood  treated  in  a  precisely  similar 
manner,  except  in  the  addition  of  strychnia,  yielded  17.80  parts  of  oxygen 
and  2.73  parts  of  carbonic  acid.  He  concludes  from  this  that  strychnia  arrests 
oxidation  in  the  body ;  but  the  deduction  seems  to  me  out  of  all  proportion 
to  the  fact. 

Eye, — The  effect  of  strychnia  upon  the  normal  eye  has  been  recently 
studied  by  V.  Hippel  (  Wirkung  des  Sfri/chmjis  auf  die  normale  ttnd  kranke 
Augen^  Berlin,  1873)  and  Cohn  (  Wiener  Mediz,  Wochenschrift^  Nos.  42,  47, 
1873),  with  rather  different  results.  They  both,  however,  found  the  sharp- 
ness of  vision  increased.* 

Therapeutics. — As  a  vegetable  bitter,  strychnia  is,  of  course,  a  tonic, 
stimulating  to  a  greater  or  less  degree  the  digestion,  besides  acting  more 
universally  on  nerve-power.  But  it  is  more  than  a  mere  stomachic :  clinical 
experience  has  shown  that  it  is  a  most  useful  tonic  when  there  is  general 
relaxation  and  loss  of  nerve-power.  A  portion  of  its  value  arises,  it  may  be, 
from  its  action  upon  the  spinal  motor  nerve-centres  ;  but  in  all  probability  it 
influences  other  portions  of  the  cord,  affecting  the  vaso-motor  centres,  and 
most  probably  also  the  trophic  centres,  if  they  exist.  Be  these  things  as 
they  may,  clinical  experience  has  abundantly  demonstrated  the  value  of  the 
drug  as  a  tonic  in  general  functional  atony  and  relaxation. 

The  great  influence  of  strychnia  upon  the  fiinction  of  voluntary  motion 
early  led  to  its  use  in  cases  of  paralyfn\  often  with  the  result  of  doing  harm 
rather  than  good.  Its  peculiar  physiological  action  being  known,  it  becomes 
very  evident  that  it  can  be  useful  only  when  the  paralysis  is  dependent  upon, 
or  at  least  accompanied  by,  a  depressed  state  of  the  spinal  or  other  moff)r 
centres.  Whenever  there  is  inflammation  or  irritation  of  th^se  latter^  strych- 
nia may  do  great  injury  by  increasing  such  irritation,  and  must  never  be 
employed.  Like  galvanism,  in  hemiplegia  it  can  do  only  a  very  limited 
amount  of  good,  and  should  not  be  exhibited  until  irritation  from  the  clot 
has  ceased.     Andnil  and  others  commend  it  especially  in  lead-paralysis. 

Since  attention  was  so  signally  called  to  the  value  of  strychnia  in  amau- 
rotic affections  by  Nagel,  of  Tiibingen,  in  1871,  numerous  obser\'ers  have 
published  extended  series  of  cases  in  which  it  has  been  used  with  strangely- 
varying  results.  They  have  for  the  most  part,  however,  served  to  verify  the 
favorable  results  obtained  by  Nagel  (^Die  Behandlung  der  Amaurosen  und 


*  For  the  details  of  their  stadies  the  reader  is  referred  to  the  original  paper,  or  to  the 
abstract  in  the  Botton  Medical  and  Surgical  Journal,  p.  473,  1874. 
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Amhiyopeen  mit  Strychnin^  Tubingen,  1871).  His  sanguine  expectations 
regarding  its  use  in  nerve-atrophy  have  met  with  disappointment  in  the 
hands  of  other  observers.  It  is  now  conceded  that  in  atrophy  of  the  essen- 
tial nerve-structure  little  is  to  be  expected  from  strychnia  or  any  other 
means.  It  is  most  useful  in  cases  which  have  not  yet  reached  the  stage  of 
atrophy,  but  present  slight  if  any  ophthalmoscopic  changes.  The  chalky  or 
greenish- white  and  cupped  nerve-entrance  is  not  always,  however,  sufficient 
cause  for  pronouncing  the  case  hopeless,  for  these  appearances  are  not  always 
safe  indications  of  the  amount  of  injury  done  to  the  axis-cylinders.  Its  value 
in  amaurosis  from  abuse  of  alcohol  and  tobacco  is  undisputed.  Also  in 
amblyopia  from  disuse, — e.y.,  in  strabismus  and  paresis, — after  the  parallelism 
of  the  visual  axes  has  been  restored,  under  its  use  normal  sharpness  of  vision 
is  much  more  rapidly  attained.  In  cases  where  the  ophthalmoscope  reveals 
but  slight  change  in  the  retina  and  nerve,^ — c.y.,  slight  striation  of  retina 
around  the  disk,  the  margin  of  which  is  somewhat  obscured,  or  in  those 
disturbances  of  the  anastomotic  circulation  at  the  nerve-entrance,  with  or 
without  diminished  sharpness  of  central  vision  and  contraction  of  the  field, 
— strychnia  is  of  marked  benefit.  The  distressing  headache  and  giddiness 
associated  with  these  nerve-troubles  wHich  thus  manifest  themselves  in  the 
eye  are  frequently  relieved  by  the  use  of  strychnia,  even  though  the  nerve  is 
quite  atrophied  and  the  eye  blind.  There  is  much  difference  of  opinion  as 
to  the  method  of  its  administration,  but  better  results  in  the  hands  of  most 
observers  follow  its  hypodermic  use.  The  temple  would  seem  to  be  a  better 
locality  than  the  arm,  as  improvement  in  the  corresponding  eye  has  been  fre- 
quently observed,  while  its  fellow  remained  as  before.  It  should  be  given  in 
gradually-increasing  doses,  being  governed  by  the  tolerance  of  the  action  of 
the  drug.  Commencing  with  one-thirtieth  of  a  grain,  it  can,  usually,  in  a  few 
weeks  be  carried  up  to  one-tenth  or  even  one-fiflh  of  a  grain  once  or  twice 
daily,  these  doses  causing  only  a  twitching  in  the  calves  of  the  legs,  or  d 
slight  sense  of  constriction  about  the  throat,  coming  on  in  from  ten  to  fifteen 
minutes  after  their  administration,  and  subsiding  in  the  course  of  an  hour  or 
two.  It  is  necessary  to  maintain  the  physiological  impression  of  the  drug  to 
insure  the  best  results.* 

In  dyspepsia  or  constipation  or  diarrJioea,  connected  with  atony  of  the 
visceral  muscular  coat,  strychnia  is  a  very  valuable  remedy.  In  various  local 
paralyses,  such  bs  prolapsus  of  tJie  rectum^  atonic  retention  of  urine,  atonic 
incontinence,  and  loss  of  voluntary  motion  in  certain  groups  of  muscles  from 
temporary  injury  to  the  supplying  nerve  or  even  from  so  deep-seated  a  disease 
as  infantile  paralysis,  it  is  useful.  There  is  reason  to  believe  that  it  sometimes 
does  good  in  these  cases  by  influencing  the  nutrition  of  the  affected  muscle 
or  the  peripheral  nerves ;  and  it  should  be  injected  into  the  affected  part. 

*  This  paragraph  was  written  by  Dr.  S.  D.  Rislej,  and  is  ezpressire  of  the  results  at  the 
University  Hospital,  where  be  is  chief  assistant  of  the  Ophthalmological  Clinio. 
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Toxicology. — Sufficient  has  already  been  said  in  regard  to  the  general 
symptoms  of  strychnia-poisoning.  It  only  remains  to  discuss  the  diagnosis. 
This  is  especially  important,  because  strychnia  is  frequently  used  criminally, 
and  because  not  rarely  it  is  impossible  for  the  chemist  to  detect  it  after  death. 
The  only  disease  with  which  poisoning  by  it  may  be  readily  confounded  is 
tetanus,  in  its  various  forms  of  idiopathic,  rheumatic,  traumatic,  infantile, 
and  hysterical.  It  has  been  asserted  that  in  fatal  cases  the  duration  of  the 
attack  will  always  distinguish  between  natural  tetanus  and  that  produced  by 
poison.  Dr.  Louis  Starr,  however  {Philadelphia  Medical  Times^  vol.  iii.  p. 
311),  reports  a  case  of  traumatic  tetanus  fatal  in  less  than  twelve  hours  after 
the  first  appearance  of  muscular  twitchings,  and  within  one  hour  and  a  half 
after  the  first  convulsion. 

The  following  table  shows,  I  think,  in  as  clear  and  brief  a  manner  as 
possible  the  differences*  between  traumatic  or  idiopathic  tetanus  (No.  1), 
hysterical  tetanus  (No.  2),  and  strychnic  poisoning  (No.  3).  The  references 
in  column  No.  3  are  to  authorities  who  affirm  that  the  symptoms  there  given 
are  peculiar  to  poisoning. 


No.l. 


No.  2. 
Goramencod  with  blindness  and 
weakness. 


Muscular  symptonis  usnally 
coinnionce  with  \mn  and  RtiiT- 
ness  of  tho  l>nck  of  the  nock, 
somctimofl  with  flight  muscular 
Iwltrhings;  come  on  gnidually. 

Jaw  ono  of  tho  onrIi>«t  pjirta 
affected;  rigidly  and  persistently 
>et. 


Pcreistent  muscuhir  ripidity, 
Tory  gencrnlly  witli  a  greater  or 
less  dogrw  vi  pomiauont  opis- 
thotonos, onipntsthi>tonos,  pleur- 
osthotunos,  or  orthutonos. 


Muscular  symptoms  com- 
menced with  rigidity  of  the 
neck,  which  gmdiially  "cropt 
over  the  Ixxly,"  affecting  the 
extremities  latt. 

Jaw  rigidly  sot  l)efore  a  convul- 
sion, and  remained  so  between 
the  paroxysms. 


rerwistent  opisthotonos,  and  In- 
tenHi'  rigidity  between  the  cou- 
vulsicms;  and  after  tlie  convul- 
sions ha<l  ceasM  tlie  opisthotonos 
nnd  Intense  rigidity  lasted  for 
hours. 


No.  3. 
Begins  with  exhilaration  and 
restb'ssnesn,  the  8pet:ial  *»cns«ca 
being  usually  much  sharpernd.f 
Dimness  of  vision  may  in  some 
cases  be  mnnifi-sted  later,  after 
the  development  of  ether  symp- 
toms; but  even  then  it  is  rare. 

Muscular  symptums  develop 
Very  rapidly,  connnencing  in  the 
extremities,  or  the  convuNion, 
when  the  dose  in  large,  si'i/es  tho 
wlnde  body  hiinultujM'ou>l3".;J: 

Jaw  tho  last  part  i>f  the  In^dy 
to  be  affect tnl :  its  muHcle**  relax 
first,  and,  even  uhen  during  a 
severe convul-ion  it  i8Het,itdn>iB 
as  soon  as  the  latter  cea^es.^ 

Mu-cuhir  relaxation  (rarely 
a  slight  rigidity)  l>etween  tho 
convuWotis,  the  patient  being 
exhauste<l  and  sweating.  If  re- 
covery occur,  tho  Convulsions 
gmdually  cease,  leaving  nierely 
muscular  soreness,  and  some- 
times stiffness  lik«^  that  felt  after 
violent  exercise.il 


•  Column  No.  2  is  from  an  actual  case.  See  Trial  of  Mrs.  Wharton,  New  Ynvk  Medical 
Hecoriff  1873. 

f  Taylor,  On  PoUonHyji,  683.     Worralcy,  Mu-ro-Chemiittry  of  Poisont,  p.  53C. 

J  Wormlcy,  p.  536.     StilI6,  Therapeutfci,  vol.  ii.  p.  148. 

^  Taylor,  On  Poinom,  pp.  134,  682.  Wormlcy,— pp.  536,  540,  541.  Tardicu,  Sur  VEm- 
poiBotniement,  p.  924. 

II  Taylor,  On  Poitom,  pp.  134,  136,  682.  Wormley,  pp.  536,  540,  541.  Tardieu,  pp. 
924,  938,  939.     Ilusemann,  Handbuch  der  Toxicoloyie,  p.  168. 
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No.  1. 
ConaciouaneM  presonred  until 
near  doath,  aa  in  8tr>chiilo  pui- 
Boning. 


No.  2. 
ConadonsneflA  lost  an  the  aecond 
conTuIaiun  came  on,  and  loat  with 
ev(>ry  other  convulsion,  the  dia- 
turliance  of  c<»n^ciouenes8  and 
motility  being  aimultaneoua. 


Dranghta,  loud  noiam,  etc.,  pro- 
duce conTuIeion4,aa  in  atrychnic 
poisoning. 

May  complain  bitterly  of  pain. 


Eyoaopen,  rigidly  fixed,  daring 
the  couYulaion. 


Deaired  to  be  fanned. 


Cry ing  -  ipella,  in  which  he 
"aobbed  violently,"  and  "cried 
like  a  child,"  alternated  with  the 
convulrtiona. 

Eyea  closed. 

The  apaama  in  leg  must  have 
been  psirtial,  aa  the  feet  were 
cruaaed  and  toea  inverted,  which 
could  not  happen  if  all  the  mua- 
clea  were  involved,  becauHe  the 
miiaclea  of  everaion,  being  very 
much  the  Htnmger,  would  of  ne* 
cexaity  overcome  the  antMgonixtIo 
muaclea,  and  the  feet  be  everted. 


No.  3. 
GonaoiouaneafialwHya  preaerved 
during  con  vu I aiona,  except  when 
the  latter  ttecomc  ao  intenae  that 
death  ia  imminent  from  auffoca- 
tion,  in  which  case  sometime*  the 
patient  bcoom(*8  inaenaible  from 
aaphyxia;*  which  cornea  on  dar< 
ing  the  latter  part  of  a  convul- 
aion,and  iaalnioat  a  certain  pre- 
curaor  of  death. 

The  alighteet  "breath  of  air" 
producee  a  convulsion.! 

« 

Patient  may  scream  with  p^n, 
or  may  expreaa  great  apprehen- 
aiona,  but  "  crying-apella**  would 
appear  to  be  imiM>SHilile. 

Eyea  stretched  wide  open.| 

Leg4  atifily  extended,  with  feet 
everteil,^  as  the  spriama  affect  all 
the  muaclea  of  the  leg. 


Death  from  strychnia  in  man  and  other  mammals  mostly  occurs  in  a  con- 
vulsion, and  under  these  circumstances  is  undoubtedly  due  to  a-sphyxia,  caused 
by  the  unyielding  spasmodically-contracted  muscles.  In  frogs,  death  must 
occur  from  other  causes,  since  a  frog,  as  shown  by  Claude  Bernard,  will  live 
for  days  after  removal  of  its  lungs,  probably  by  breathing  through  its  skin. 
Tlie  causes  of  death  in  the  frog  are  not  hard  to  find  when  the  physrological 
action  of  the  drug  is  known.  The  lymph  and  true  hearts  (Kolliker,  he, 
cit.;  Harlcy,  Lancet ^  J^lj?  185G)  are  very  much  affected,  but  the  chief 
factor  is  no  doubt  paralysis  of  the  motor  nerves.  In  man,  death  sometimes 
occurs  not  in  a  paroxysm,  but  during  relaxation,  and  probably  then  Ls  there- 
suit  not  only  of  the  exhaustion  following  effort,  but  also  of  the  direct  action 
of  the  poison  on  the  nerves. 

.  The  minimum  fatal  dose  of  strychnia  is  probably  something  under  half  a 
grain ;  the  latter  quantity  has  several  times  produced  death,  once  in  a  man 
in  twenty  minutes  {Gui/s  IIosp.  Rep.,  18G5,  vol.  xi.  p.  208)  ;  one-third  of 
a  grain  given  at  intervals  in  fractional  doses  has  produced  such  alarming 
symptoms  as  to  indicate  that  in  a  single  dose  it  might  readily  destroy  life. 


♦  Wormley,  p.  636.  Taylor,  Medical  Jun'uprudeneef  pp.  331,  332.  Wharton  and  Still^, 
Medical  Junnpnideftcef  paragraph  757.     Tardioa,  p.  923.     Stills,  Therapeutic*,  p.  148. 

t  8till6,  Therapmtica,  p.  148. 

I  iStill6,  Therapeutic*,  p.  148.     Wormley,  p.  536.     Tardiea,  p.  924. 

^  Tardicu,  p.  924 ;  also  other  authorities,  which  I  have  neglected  to  note,  and  at  present 
writing  have  not  at  hand. 
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On  the  other  hand,  Tschepke  (JDeufscJies  Klituh^  1861)  details  a  case  in 
which  ten  grains  of  the  nitrate  of  strychnia  were  taken,  and  in  which  vomit- 
ipg  did  not  come  on  for  over  two  hours,  and  yet  recovery  occurred.  As  the 
paticnt^s  stomach  was  well  filled  with  berries  containing  tannic  acid,  it  is 
probable  that  but  a  modicum  of  the  poison  was- absorbed. 

In  treating  poisoning  by  strychnia,  a  chemical  antidote  should  be  at  once 
administered,  such  as  tannic  acid,  or  iodine,  or  one  of  its  soluble  salts.  As, 
however,  the  compounds  formed  in  the  stomach  by  these  substances  are  not 
permanent,  a  quick  emetic  must  follow  their  administration.  For  the  treat- 
ment of  the  symptoms,  various  substances  have  been  recommended.  It  is 
evident  that  aconite,  Calabar  bean,  tobacco,  or  their  alkaloids,  are  indicated 
as  more  or  less  complete  physiological  antidotes. 

The  evidence  brought  forward  by  Dr.  Haughton  and  others  is  not  suffi- 
cient to  establish  clearly  the  especial  value  of  tobacco ;  yet  to  me,  from  the 
quickness  and  completeness  of  its  action,  it  seems  the  best  of  the  substances 
above  named. 

It  18  obvious  that  the  use  of  aconite,  or  of  tobacco,  in  large  doses,  is  accom- 
panied with  grave  danger,  on  account  of  their  influence  upon  the  heart,  and 
we  have  in  bromide  of  potassium  a  substance  devoid  of  any  such  objection, 
and  apparently  as  complete  a  physiological  antidote  to  strychnia  as  are  any 
of  the  substances  above  named.  The  only  question  is  as  to  whether  the 
bromide  has  sufficient  power  and  swiftness  of  action.  In  a  single  case,*  re- 
covery after  the  ingestion  of  three  grains  of  the  alkaloid,  without  vomiting, 
occurred,  under  the  exhibition  of  a  half-ounce  dose  of  the  potassium  salt  and 
"  its  continued  use  in  smaller  doses  for  an  hour  or  so."  The  symptoms  were 
as  intense  as  was  consistent  with  life,  but  general  relaxation  was  produced  in 
thirty  minutes  after  the  ingestion  of  the  counter-poison. 

Chloral  was  stated  by  Liebreich,  its  therai>eutic  discoverer,  to  be  antagonis- 
tic to  strychnia,  and  it  undoubtedly  is  so  in  a  measure;  but  M.  Orr  {Gnzctte 
M^iJicale^  July  6,  1872)  stated  to  the  French  Academy  that  he  had  ex- 
perimentally proven  that  the  dose  of  chloral  which  Liebreich  had  relied  on 
as  being  mortal  to  rabbits  was  very  often  not  so,  that  the  same  was  true  of 
strychnia,  and  that  consequently  the  investigation  of  Leibreieh  was  not  to  be 
relied  on  as  proving  the  respective  antidotal  powers  of  the  drugs ;  and,  fur- 
ther, that  experiments  had  shown  him  that  if  a  certainly-fatal  dose  of  chloral 
were  given  to  a  rabbit,  the  hypodermic  injection  of  strychnia  did  not  affect 
the  result,  but  that  his  own  researches  had  not  gone  far  enough  to  establish 
the  exact  relations  of  the  drugs.  Prof.  Bennett  {British  Med.  Jour.,  vol.  ii., 
1874)  has  made  an  elaborate  study,  which  agrees  with  the  experiments  of  Orr 
in  showing  the  non-efficiency  of  strychnia  in  chloral-poisoning,  but  also  proves 

*  Dr.  Cephas  L.  Bard  {Philadelphia  Medical  Tinie§,  vol.  i.).  For  ca5cs  in  which  the 
bromide  was  given  along  with  other  remedies  successfully,  see  A^etc  Htmedtea,  vol.  ii. 
p.  255. 
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that  chloral  is  of  great  value  in  poisoning  by  the  alkaloid.  A  rabbit  which 
had  received  the  previously-ascertained  minimum  fatal  dose  of  strychnia  (one 
two-hundred-and-eighty-eighth  grain  for  every  pound)  was  saved  by  chloral, 
and  ten  days  afterwards  died  in  twenty-six  minutes  after  the  exhibition  of 
the  same  dose  of  the  alkaloid  as  it  had  previously  recovered  from.  Twenty 
rabbits  were  given  amounts  of  str}'chnia  very  much  beyond  the  minimum 
fatal  doso,  and  chloral  at  the  same  time  in  various  quantity.  Fifteen  recov- 
ered, to  die  a  few  days  afterwards  in  periods  of  from  ten  to  twenty  minutes 
on  a  repetition  of  the  original  dose  of  strychnia.  Dr.  Bennett  found  that 
the  chloral  administered  after  the  super\'ention  of  convulsions  had  less  effect 
in  saving  life  in  direct  proportion  to  the  length  of  time  between  its  admin- 
istration and  that  of  the  poison.  Recently  two  cases  have  been  reported 
(Ediii.  Med.  Jonrn.^  April,  and  Lancet,  April  10,  1875),  in  each  of  which 
about  four  grains  of  strychnia  had  been  taken,  and  in  which  the  good 
effects  of  the  chloral  were  very  marked.  On  the  whole,  it  is  evident  that 
chloral  Is  a  valuable  remedy  in  the  treatment  of  strychnia-poisoning. 

In  a  case  of  strychnia-poisoning  I  should  still  be  dbposed  to  rely  largely 
upon  the  bromide,  combining  with  it  moderate  doses  of  chloral,  or  the  in- 
halation of  ether,  or  even  of  chloroform,  if  necessary.  In  severe  poisoning, 
half  an  ounce  of  the  salt  with  half  a  drachm  of  chloral  might  be  given  at 
the  first  dose;  two-drachm  doses  without  chloral,  or  with  it  in  amounts  of 
not  over  fifteen  gniins,  being  used  afterwards  every  fifteen  or  twenty  minutes 
if  necessary.  If  nitrite  of  amyl  were  at  hand,  I  should  certainly  try  the 
cautious  inhalation  of  it. 

In  some  ciisos,  artificial  respiration  might  possibly  be  of  service.  It  is 
evident  that  the  convulsed  muscles  will  often  resist  such  efforts  as  are  usually 
made  to  furoe  air  into  the  lungs  of  man  as  successfully  as  they  do  the  un- 
assisted struggles  of  nature ;  and  Ilarley  states  that  he  has  found  artificial 
respiration  of  no  use  whatever  in  animals.  On  the  other  hand,  Leube 
(^Archives  Aunt,  ct  Physittl.,  18G7),  in  an  apparently  very  careful  series  of 
experiments,  found  that  artificial  respiration  has  great  influence  in  saving  or 
prolonging  life,  according  to  the  amount  of  the  poison  ingested.  In  his  ex- 
periments, the  dose  which  ordinarily  produced  convulsions  did  not  do  this  so 
long  as  artificial  respiration  was  kept  up ;  and  the  "  lethal  dose"  did  not  kill 
if  artificial  respiration  was  maintained  for  four  hours,  although  opisthotonos 
was  induced  in  some  cjises.  Rosenthal,  according  to  Husemann,  has  ob- 
tained similar  results,  and  M.  Schiff  {Schmidt's  Jahrhilcher,  Bd.  cxli.  p.  43) 
has,  in  a  series  of  experiments,  corroborated  in  the  main  facts  the  results  of 
the  German  investigators,  although  disagreeing  with  them  in  minor  particulars. 
He  found  that  animals  in  which  forcible  artificial  respiration  Wiis  maintained 
survived  doses  much  larger  than  those  ordinarily  fatal.  The  artificial  respira- 
tion was  performed  by  inserting  a  canula  into  the  trachea,  and  filling  the 
lungs  by  force.  None  of  the  ordinary  methods  of  artificial  respiration  in 
man  would  compare  with  this  in  power. 
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Administration. — As  a  tonic,  strychnia  n^ay  be  given  in  pill ;  but  when 
it  is  desired  to  push  it  until  its  physiological  effects  are  manifested,  as  in 
some  cases  of  paralysis,  it  should  be  always  administered  as  the  sulphate  in 
solution,  because  death  has  occurred  from  an  irregularity  in  the  solution  of 
the  pills  in  the  alimentary  canal  and  the  consequent  simultaneous  letting 
loose  of  a  large  amount  of  the  alkaloid.  There  is  no  proof  of  a  cumulative 
action  of  this  alkaloid  when  given  as  above  directed.  Dose,  one-twentieth 
of  a  grain,  gradually  increased  pro  re  nata. 

Strychnia  Sulphas.  U.  S. — Sulphate  of  Strychnia  occurs  in  minute, 
prismatic  crystals.  It  is  soluble  in  water,  and  therefore  preferable  to  the 
alkaloid  for  hypodermic  use.     Dose,  one-twentieth  of  a  grain. 

lONATiA  Amara.  U.  S. — The  seeds  of  Strychnos  Ignatia,  a  tree  growing 
in  the  Philippine  Islands.  The  St,  Ignatius  Beans  are  pale  brown,  about 
an  inch  in  length,  less  in  breadth,  oflen  angular,  with  three  or  four  faces, 
covered  with  a  very  fine,  scarcely  visible  down.  They  have  been  compared 
by  some  to  an  olive  in  size  and  appearance. 

They  contain  largely  of  the  igasurates  of  strychnia  and  of  brucia,  and  are 
identical  in  their  therapeutic  value  with  nux  vomica. 

The  only  officinal  preparation  is  the  extract  (^Extractvm  Ignatix,  U.  S.), 
which  may  be  used  in  doses  of  one-fourth  to  one-half  grain. 


CLASS  X.-DEPRESSO-MOTORS. 


Under  this  heading  are  considered  certain  drugs  which  are  used  for  the 
purpose  of  lessening  the  activity  of  the  spinal  cord.  They  have,  except  in 
this  particular,  but  little  in  common  in  their  action,  and  must  be  studied 
individually. 

PHYSOSTIQMA-OALABAR  BEAU.  TJ.  S. 

An  irregular,  kidney-shaped  bean,  about  an  inch  in  length  and  three- 
fourths  of  an  inch  wide ;  the  product  of  the  Physostigma  venenosum,  a  per- 
ennial woody  creeper  of  Calabar,  Africa,  where  the  bean  has  been  used  by 
the  natives  as  an  ordeal  test  for  criminals,  witches,  etc.,  since  time  immemo- 
rial. It  contains  an  alkaloid  known  as  physostigmia,  or  eacriwi.  The  most 
reliable  tests  for  the  alkaloid  are  as  follows.  A  watery  solution  of  it  or  of  its 
salts  containing  potassa,  soda,  or  lime,  on  exposure  to  the  air,  becomes  red, 
and  finally  yellow,  green,  or  blue:  this  is  said  to  occur  when  only  one  one- 
hundred-thousandth  part  of  the  alkaloid  is  in  the  solution.  Chloride  of  gold 
throws  down  from  the  solution  a  blue  precipitate,  out  of  which  the  gold  is 
soon  reduced.  According  to  Dr.  J.  B.  Edwards  {Medical  Tunes  and  Gazette^ 
18G4),  with  strong  sulphuric  acid  and  bichromate  of  potassium  physostigmia 
yields  a  violet  color,  passing  into  red.  This  point  needs  investigating,  in 
relation  to  the  well-known  strychnia  test.  The  physiological  test  consists  in 
the  placing  of  a  drop  of  the  suspected  solution  in  the  eye  of  a  rabbit,  when, 
if  physostigmia  be  present,  contraction  of  the  pupil  will  be  produced  in  from 
eight  to  twenty  miimtes. 

I^IIYSIOLOQICAL  AcTioN. — When  an  animal  receives  a  small  fatal  dose 
of  Calabar  bean,  after  a  time  miLscular  tremors  appear,  and  almost  imme- 
diately the  animal  falls  to  the  ground,  or  lies  down,  in  a  state  of  perfect 
muscular  flaccidity.  The  pupils  generally  contract,  and  the  respirations 
become  slow,  irregular,  and  often  stertorous.  All  reflex  actions  are  almost 
at  once  diminished,  and  this  diminution  grows  greater  and  greater,  until  it 
ends  in  their  complete  abolition.  So  long  as  the  condition  of  the  motor 
system  allows  of  it,  evidences  of  sensibility  are  manifested  whenever  the 
animal  is  in  any  way  injured.  According  to  Clementi  Papi  (^Schmidt' t 
Jahrbiicher,  Bd.  cxlii.  p.  287),  the  voice  is  completely  lost.  The  muscular 
tremors  persist  during  the  whole  period  of  paralysis,  and,  indeed,  even  after 
cessation  of  the  respiration.     They  vary  greatly  in  intensity,  and  in  some 
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cases  are  so  severe  (Fraser)  as  to  simulate  general  convulsions.  As  the 
minutes  go  by,  the  rhythm  of  the  respirations  becomes  more  and  more 
affected,  and  at  last  death  takes  place  quietly,  consciousness  being  preserved 
until  the  kst  few  gasping  respirations  close  the  scene.  The  pupils  some- 
times, but  not  always,  dilate  immediately  after  death.  According  to  the 
experiments  of  Dr.  Fraser,  the  bodily  temperature  is  slightly  elevated. 

After  a  small  lethal  dose  of  the  poison,  the  fatal  result  is  always  due  to 
failure  of  the  respiration,  and  if  the  body  be  at  once  opened  the  heart  is 
found  still  beating ;  indeed,  it  has  been  seen  to  continue  to  do  so  for  one  and 
a  half  hours  aft«r  death  (Fraser).  If  a  very  large  amount  of  the  drug  be 
given,  the  animal  falls  almost  at  once,  paralyzed,  with  only  a  few  muscular 
twitchings.  The  pupils  contract,  and  in  a  very  short  time  the  gasping 
respiration  ceases.  The  heart  is  now  found  distended  and  passive,  but  often 
will  contract  under  the  stimulation  of  a  galvanic  current. 

The  symptoms  induced  by  the  drug  in  man  are  completely  parallel  with 
those  that  occur  in  the  lower  animals.  They  are  giddiness,  lessened  heart- 
action,  great  muscular  weakness,  with,  in  most  cases,  contraction  of  the  pupil, 
and  sometimes  with  vomiting,  and  still  more  commonly  with  purging,  which 
may  be  very  free.  A  pupil  of  Gubler  took  0.15  grain  of  the  sulphate  of 
eserina,  and  suffered,  aft>er  a  time,  nausea,  giddiness,  and  intense  muscular 
weakness,  so  that  he  could  not  stand  ;  three-quarters  of  an  hour  afterwards 
he  vomited  some  of  the  solution  mixed  with  bile,  but  bis  strength  did  not 
begin  to  return  for  two  and  a  half  hours. 

The  question  here  naturally  arises.  To  what  is  the  paralysis  so  prominent 
in  poisoning  by  Calabar  bean  due  ?  It  is  evident  that  the  suspension  of 
reflex  action  can  have  only  three  sources :  paralysis  of  the  spinal  cord,  of  the 
nerve-trunks,  or  of  the  muscles.  I  shall  examine  the  action  of  the  drug 
ui>on  these  organs  in  inverse  order. 

Muscles. — The  muscular  twitchings  which  have  already  been  spoken  of 
have  been  mistaken  for  convulsi(ms  by  M.  Vintschgau  (Sitzunf/sUruhfe  tier 
Math.'Nat.  Classe  d.  k.  Akad.  d.  Wissenscha/Um^  Wicn,  18G7,  l^d.  Iv., 
Abth.  ii.,  p.  49),  who,  indeed,  concluded  that  Calabar  bean  acts  like  strych- 
nia, because  violent  convulsive  tremors  occurred,  after  injection  of  a  doso  of 
the  poison  under  the  skin,  in  all  parts  of  a  frog  whose  iliaes  he  had  tied. 
Evidence  to  be  brought  forward  hereafter,  however,  shows  conchisivt'ly  that 
there  was  some  fallacy  in  this  experiment.  The  fact  that  the  muscular 
movements  continue  after  death  indicates  that  thcv  are  due  to  a  direct  action 
of  the  drug  upon  the  muscles  themselves.  This  conclusion  is  thoroujrhly 
established  by  the  experiments  of  Liuschkewich  (Vn-choics  Anht'v,  ISOO, 
Bd.  XXXV.  p.  294),  of  Fraser  {ioc.  cii.)^  and  of  Leven  and  Laborde  (Sc/imidt's 
Jahrhiicher,  Bd.  cxlvi.  p.  13G).  All  (►f  these  investigators  have  noted  that 
after  death  these  contractions  are  increased  by  exposure  to  the  air  and  by 
direct  stimulation  of  the  muscles ;  and  Fraser  has  found  that  they  occur  in 
the  frog  during  life  aft^r  section  of  the  supplying  ner\'e,  and  also  in  a  muscle 
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actually  cut  out  of  the  body.  Laschkewich  has  confirmed  the  latter  fact  in 
the  case  of  warm-blooded  animals,  and  Leveu  and  Laborde  have  proven  that 
previous  destruction  of  the  lower  end  of  the  spinal  cord  in  a  guinea-pig  does 
not  prevent  the  development  of  the  muscular  twitchings  in  the  hind  legs. 
Although  Calabar  bean  does,  therefore,  have  some  direct  influence  upon  the 
muscles,  yet  the  paralysis  produced  by  it  is  in  no  sense  the  result  of  this 
influence,  which  appears,  indeed,  to  be  of  an  exciting  rather  than  of  a  para- 
lyzing character,  since  at  the  time  of  death  the  contractility  of  the  muscle 
is  in  no  wise  diminished :  on  the  contrary,  Fraser  has  noted  that  in  poison- 
ing by  Calabar  bean  the  supervention  of  rigor  mortis  and  of  loss  of  func- 
tional power  in  the  muscle  is  very  greatly  delayed. 

Nerves. — The  paralysis  caused  by  the  physostigma  is  not  due  to  an  action 
on  the  nerve-trunks,  since  Dr.  Laschkewich,  Dr.  Vintschgau  {loc,  cit.,  p.  161), 
jmd  also  Dr.  Fraser,  have  found  that  when  the  galvanic  current  is  applied  to 
the  crunil  nerve  of  either  cold-  or  warm-blooded  animals  rapidly  killed  with 
Calabar  bean,  contractions  are  freely  induced  in  the  tributary  muscles. 

Indeed,  the  Scotch  investigator,  carrying  his  experiments  still  further,  and 
using  delicate  instruments  which  it  is  not  necessary  here  to  describe,  discov- 
ered that  when  the  art<»ry  going  to  a  hind  leg  was  tied  in  a  frog  before  the 
administration  of  the  poison,  after  a  quick  death  the  rate  of  conduction  of 
impulse  was  as  rapid  in  the  nerve  to  which  the  poison  had  had  free  access,  as 
in  its  protected  fellow^.  Notwithstanding  these  facts,  the  drug  is  not  entirely 
without  influence  upon  the  nerves,  since  Dr.  Fraser  has  found  that  when  the 
blood-vessels  of  a  frog's  leg  are  tied,  and  the  animal  slowly  poisoned  by  a 
small  dose  of  the  extract,  whilst  even  many  minutes  after  cessation  of  respi- 
ration both  nerves  seem  equally  intact,  yet  finally  a  time  comes  when  the 
nerve  of  the  poisoned  leg  refuses  to  react  to  the  gidvanic  stimulus,  although 
the  functional  power  of  the  protected  nerve,  as  well  as  of  the  muscles,  is  still 
perfect.  This  loss  of  functional  power  is  probably  rather  in  the  termination 
of  the  nerve  than  in  the  trunk,  for  Dr.  Fraser  found  that  when  all  the  blood- 
vessels su])plying  the  gastrocnemius  muscle  were  cut  in  a  frog  and  the  animal 
poisoneil,  at  a  certain  time  irritation  of  the  crural  ner\''e  produced  spasms  of 
the  gastrocnemius  alone. 

It  is  to  be  noted  that  this  perturbation  of  the  peripheral  nerves  has  only 
been  seen  in  the  frog  when  slowly  poisoned,  in  which  case  the  heart  continues 
to  beat  long  aftor  the  cessation  of  respiration,  so  that  the  nerves  are,  as  it 
were,  macerat<id  in  a  solution  of  the  poison.  In  warm-blooded  animals,  nerve- 
paralysis  evidently  plays  a  very  unimportant  role  in  the  production  of  the 
dcjith,  being,  if  it  exist  at  all,  of  so  slight  int^jnsity  as  to  be  imiKjrceptible. 

The  afferent  nerve-fibres  probably  preserve  their  function  long  after  the 
motor  fibres  have  been  affected,  as  wsis  seemingly  proven  in  Dr.  Fniscr's 
experiments  {loc,  cit.j  p.  19)  by  tying  the  vessels  in  the  left  leg  of  a  frog 
which  wjis  afterwards  poisoned  with  strychuia,  when*  it  was  found  that 
reflex  movements  were  excited  in  the  left  leg  by  irritation  of  the  right  foot 
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loDg  after  irritation  of  the  left  foot  had  ceased  to  cause  movements  in  the 
right  leg. 

Dr.  Fraser  studied  to  some  extent  the  effect  of  a  strong  solution  of  the 
poison  when  applied  locally  to  a  nerve,  and  found  that  the  efferent  fibres  were 
affected  before  the  afferent,  and  that  finally  the  function  of  both  of  them  was 
abolished. 

Spinal  Cord. — Since  the  abolition  of  reflex  activity  has  its  origin  neither 
in  the  muscular  system  nor  in  the  nerve-trunks,  it  must  be  spinal.  The  truth 
of  this  conclusion,  arrived  at  by  exclusion,  has  been  abundantly  demonstrated 
by  direct  experiment.  Thus,  Fraser  has  found  that  if  in  the  frog  a  periph- 
eral nerve  be  protected  by  tying  its  artery  and  the  batrachian  be  poisoned 
with  Calabar  bean,  the  paralysis  in  the  protected  limb  occurs  ^xirt  j[>r/^<f «  with 
that  in  the  remainder  of  the  body.  Again,  the  same  observer  divided  the 
spinal  cord  of  a  frog,  and  then  cut  or  tied  all  the  blood-vessels  going  to  the 
posterior  section  of  it.  After  this,  the  animal  was  poisoned  with  physo- 
stigma,  and,  whilst  the  usual  symptoms  developed  themselves  in  the  anterior 
portion  of  the  body,  reflex  actions  were  unaffected  in  the  posterior  part. 
Further,  Dr.  Fraser  has  found  that  when  the  poison  is  applied  directly  to  the 
cord,  fibrillary  contractions,  due  probably  to  a  local  irritant  influence,  are  in- 
duced in  the  muscles  supplied  from  below  the  point  of  application  ;  but  in  a 
little  while  all  movements  cease,  and  even  galvanization  of  the  cord  is  itself 
unable  to  elicit  response.  It  seems  completely  established  by  the  evidence 
which  has  been  brought  forward  that  the  most  prominent  effect  of  Calabar 
bean  is  a  depressant  action  itpon  tlie  spinal  centres. 

Recently,  however,  it  has  been  asserted  by  Papi  {Schmidt^ s  Jahrhucher, 
Bd.  cxlii.  p.  287)  that  there  is  in  frogs,  preceding  the  stage  of  depression, 
one  of  exaltation  of  reflex  action  ;  and  also,  on  the  strength  of  some  experi- 
ments upon  animals  with  one-sided  section  of  the  optic  thalamus,  that  the 
cause  of  loss  of  voluntary  movement  in  Calabar  bean  poisoning  is  paralysis 
of  the  conducting  fibres  passing  from  the  upper  brain  to  the  spinal  centres. 
I  have  nut  been  able  to  procure  the  original  paper  of  Dr.  Papi  {Gazz. 
Lomh.y  1868),  but  his  conclusions  seem  to  me  highly  improbable ;  and  it 
is  almost  inconceivable  that  if  a  stage  of  reflex  hyper-activity  really  existed 
it  could  have  been  overlooked  in  the  careful  experiments  of  Laschkewich  and 
of  Fraser. 

Circulation. — Harley  (Zbc.  ciV.,  p.  151)  and  Papi  (loc.  cit.,  p.  287)  assert 
that  Calabar  bean  has  little  or  no  influence  upon  the  heart;  but  they  are 
undoubtedly  in  error.  In  poisoning  by  smidl  doses,  the  cardiac  actiou  of  the 
drug  is  certainly  very  subordinate  to  that  upon  the  nerve-centres ;  but,  as 
has  been  shown  by  Dr.  Fraser,  when  very  large  doses  of  the  poison  are 
administered,  especially  if  they  be  injected  into  the  jugular  vein,  death 
results  from  syncope  or  from  consentaneous  failure  of  the  cardiac  and  the 
respiratory  function,  and  the  heart  is  found  arrested  in  diastole,  flaccid,  but, 
according  to  Dr.  Fraser  and  to  Drs.  C.  Arnstein  and  P.  Sustschinsky  (  Ui^ 
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termchungen  aus  dem  Physiolog.  Lahoratorium.  in  W'drzhurg,  zweiter  Theil, 
p.  86),  responding,  although  feebly  and  uncertainly,  to  direct  stimulation. 

When  smaller  doses  of  the  poison  are  exhibited,  there  is  slowing  of  the 
heart's  action,  as  has  been  not^d  by  Laschkewich  (loc.  ciL,  p.  298),  by  Fraser 
(Joe.  cU,^  p.  48),  by  Dr.  J.  Tachau  {Archlv  der  Ueilkunde,  18G5,  p.  70),  and 
by  otlier  observers.  Although,  according  to  the  experiments  of  Froscr,  there 
is  at  tii*st  a  slight  fall  of  the  blood-pressure,  probably  due,  as  he  believes,  to 
diminished  pulse-frequency,  yet,  in  spite  of  the  latter,  the  arterial  tension 
soon  recovers  itself,  and  remains  for  a  long  time  much  above  the  normal  point, 
while  at  the  same  time  the  individual  cardiac  beats  are  greatly  increased  in 
strength  (^Fraser,  Bezold  and  Gotz*).  Finally,  the  arterial  pressure  falls  far 
below  normal,  and  the  power  of  the  heart  is  gradually  extinguished. 

The  question  as  to  the  exact  method  in  which  these  changes  are  wrought 
is  of  very  difficult  answer.  The  long  diastolic  pauses  and  the  slow  strong 
beat  of  the  heart  suggest  at  once  that  a  chief  action  of  the  drug  is  upon  the 
inhibitory  cardiac  nervous  system.  Tachau,  however  (^loc,  cU.,  p.  172),  found 
that  after  section  of  the  vagi  the  poison  produces  these  phenomena  in  an  even 
mure  iut<;use  degree  than  in  the  normal  heart.  As  this  has  been  confirmed 
by  L:ischkewich  (/be.  cit.)  and  by  Fraser  (foe.  ciL,  p.  49),  it  must  be  accepted 
as  a  proven  fact,  especially  since  Vintschgau  has  found  (//>c.  cwV.,  p.  71)  that 
if  in  the  frog  the  brain  and  the  medulla  be  destrf>yed,  physostigma  still  acts 
in  its  usual  way  on  the  heart.  Tachau  considers  that  this  demonstrates  that 
the  cardiac  phenomena  of  Calabar  bean  poisoning  are  not  due  to  an  action  of 
the  drug  upon  the  inhibit<jry  nerves.  Arnstein  and  Sustschinsky,  however, 
admitting  the  fact,  deny  that  it  warrants  the  conclusion.  Their  idea  appears 
to  be  that  it  is  conceivable  tliat  a  substance  shidl  so  act  upon  the  peripheral 
inhibitory  nerve-endings  as  to  cause  them  to  influence  the  action  of  the  heart 
without  any  other  external  impulse,  and  consequently  when  separated  from 
the  nerve-centres.  With  our  present  knowledge,  the  possibility  of  this  seems 
somewhat  doubtful.  Moreover,  Kbhler  has  found  that  in  the  frog  after  com- 
plete paralysis  of  the  peripheral  vagi  by  atropia,  Calabar  bean  still  lessens 
the  pulse-rate  {Arcluv  /.  Exper.  Path,  und  Pharm.,  Bd.  i.  p.  280).  Kohler 
believes  that  his  experiments  prove  that  the  Calabar  bean  paralyzes  the  car- 
diac accelerator  nerves ;  but  if  the  experiments  of  Vintschgau  be  correct,  it 
is  plain  that  Calabar  beiin  lowers  the  pulse-rate  by  acting  directly  on  the 
heart-muscle  or  its  contained  ganglia. 

In  an  elaborate  series  of  experiments,  Arnstein  afid  Sustschinsky  found 
that  the  excitability  of  the  peripheral  cardiac  vagi  is  increased  by  Calabar 
bean.  They  first  tested  the  effect  of  graduated  galvanic  currents  applied  to 
the  divided  vagi  in  the  animal  to  be  experimented  with,  until  the  exact 
strength  of  the  weakest  current  capable  of  causing  diastolic  arrest  was  de- 


*  I  have  not  seen  the  original  paper  of  theie  authorities  in  the  Centralhtatt fUr  Med, 
Winen§eha/lf  1867,  but  quote  them  from  the  paper  of  Arnstein  and  Sustschinsky. 
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monstratcd,  and  then  exhibited  the  drug  and  tested  the  nerves  afterwards. 
They  used  in  these  experiments  both  rabbits  and  guinea-pigs,  and  found 
that,  without  a  single  exception,  currents  much  weaker  than  those  which 
previously  were  barely  effective  would,  after  the  poisoning,  stop  the  heart ; 
also,  the  super-excitability  of  the  peripheral  inhibitory  nerves  was  shown  by 
the  fact  that  under  the  influence  of  the  drug  the  diastolic  arrest  continued 
much  longer  than  normal  after  the  withdrawal  of  the  stimulus  from  the  vagi. 
Dr.  Eraser's  experiments  upon  the  local  cardiac  application  of  the  drug  are 
seemingly  confirmative  of  the  experiments' of  Arnstein  arid  Sustschiiisky, 
for  he  found  that  when  the  iX)ison  was  put  directly  on  the  heart,  or  into  one 
of  its  chambers,  it  caused  a  prolonged  diastolic  pause,  followed  by  contractions, 
interrupted  by  pauses,  and  finally  resumption  of  regular  contractions,  or  else 
by  diastolic  arrest,  the  hejirt  still  retaining  its  power  of  responding,  in  an 
embarrassed  manner,  to  stimuli. 

These  experiments  certainly  seem  to  prove  that  Calabar  bean  does  cause 
excitation  of  the  peripheral  cardiac  apparatus.  Arnstein  and  Sust^chinsky 
further  confirm  them  by  other  experiments  of  exceeding  interest.  They 
injected  into  rabbits  such  amounts  of  atropia  as  complet<jly  to  paralyze  the 
peripheral  cardiac  vagi,  so  that  the  strongest  currents  when  applied  to  the 
nerves  failed  to  influence  the  heart's  action,  and  then  restored  funetlonal 
power  to  the  pneumogastrics  by  injections  of  Calabar  bean,  so  that  cur- 
rents of  moderate  intensity  caused  diastolic  arrest.  These  experiments  have 
not,  that  I  am  aware  of,  been  repeated,  but  they  have  every  appearance  of 
being  accurate  :  if  they  are  so,  they  certainly  prove  what  is  claimed  for  them. 
Kohler  (Joe.  ci't.)  has  never  been  able  in  the  frog  to  resuscitate  the  atropin- 
ized  vagi  by  means  of  Calabar  bean,  but  it  is  evident  that  a  negative  result 
in  sucii  a  cfuse  might  be  due  to  an  inii»roper  proportion  in  the  doses  of  the 
counter-poison,  or  in  the  atropia  being  employed  in  ovcnvhelming  amount. 
In  warm-blooded  animals,  at  least,  the  vagi  are  not  paralyzed  during  life, 
as  is  evinced  by  the  experiments  of  Arnstein  and  Sustsehinsky  (/oc.  cif.^  p. 
101).  Some  of  the  results  obtained  by  Fraser  (^loc.  cit.,  p.  3())  apj>an'ntly 
contradict,  but  in  reality  accord  with  them.  In  the  frog  there  was,  indeed, 
at  last  a  loss  of  functional  power  in  the  vagi,  but  not  until  very  long  after 
the  ces.siition  of  respiration,  after  all  the  nerves  of  voluntary  motion  had  lost 
their  functional  power, — I'.e.^  after  d(jath  would  have  occurred  in  a  mammal. 

The  fact  that  Calabar  bean  acts  in  its  usual  manner  after  section  of  the  par 
vagum  indicates  that  it  has  no  influence  upon  the  inhibitory  centres, — a  con- 
clusion confirmed  by  Arnstein  and  Sustsehinsky  (he.  cif.j  p.  102),  who  found 
that  an  injecti<m  of  the  drug  into  a  carotid — /.e.,  into  the  inhibitory  centre — 
did  not  cause  any  marked  immediate  diminution  in  the  number  of  the  cardiac 
pulsations. 

As  already  stated,  a  very  prominent  phenomenon  in  Calabar  bean  poisoning 
is  rise  of  the  arterial  pressure.  This,  of  course,  may  be  of  cardiac  origin,  or 
it  may  be  due  simply  to  a  contraction  of  the  arterioles ;  or  it  may  arise  from 
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a  combination  of  these  causes.  Since  Bezold  and  Gotz  (quoted  by  Arnstein 
and  Sustschinsky,  p.  87)  found  that  the  arterial  prevssure  still  rose  under  the 
influence  of  the  drug  after  section  of  the  spinal  cord  high  up, — i.e.,  aft^r 
general  vaso-motor  paralysis, — the  increased  force  of  the  circulation  must,  at 
least  in  part,  be  due  to  a  direct  action  of  the  drug  on  the  heart 

Our  knowledge  of  the  cardiac  action  of  Calabar  bean  may  be  summed  up 
as  follows.  Its  influence  compared  with  that  which  it  exerts  upon  the  nerve- 
centres  is  feeble.  It  acts  directly  upon  the  cardiac  muscle,  rendering  its 
pulsations  slower  and  more  forcible,  and  finally  abolishing  them.  In  warm- 
blooded animals  it  stimulates  the  peripheral  vagi. — A  review  of  the  evidence 
I  have  brought  forward  shows  that  these  conclusions  cannot  be  considered  as 
absolutely  established,  because  the  experiments  have  not  been  repeated  suffi- 
ciently to  put  the  facts  beyond  cavil. 

The  fact  that  the  rise  of  arterial  pressure  produced  by  Calabar  bean  is  not 
so  great  in  animals  whose  cords  have  been  divided  as  in  those  uninjured  cer- 
tainly indicates,  though  it  does  not  prove,  that  the  increased  arterial  tension 
of  physostigmia-poisoning  is  in  part  due  to  imj so-motor  apaxm.  Dr.  Fraser 
believes  that  Calabar  bean  does  produce  this  spasm ;  but  his  evidence  is 
insufficient  to  establLsli  his  conclusion.  It  consists  simply  of  some  experi- 
ments upon  fr(»gs  in  which  the  spinal  cord  was  divided,  and,  the  animal  being 
put  on  a  "frog-plate,"  the  arteries  of  the  web  were  watched  whilst  Calabar 
bean  was  exhibited.  Dr.  Fraser  believed  that  under  these  circumstances 
the  artcTies  contracted  considerably  at  first,  and  afterwards  dilated.  Dr. 
Harley  (^Practitioner y  1869,  vol.  iii.  p.  163)  states  as  the  result  of  his  studies 
that  Calabar  bean  can  be  seen,  when  applied  locally,  to  cause  contraction  of 
the  veins,  the  arteries  remaining  unaifected ;  whilst  Fraser,  in  contradiction 
to  this,  believes  that  he  has  demonstrated  that  the  local  application  of  phy- 
sostigma  produces  dilatation  of  the  arteries.  It  is  not  necessary  here  to  re- 
iterate my  objections  to  such  evidence  a^  this.  If,  under  the  circumstances 
of  the  tir^t-mentioned  experiments  of  Dr.  Fraser,  Calabar  bean  contracts 
the  small  vessels,  it  must  be  by  a  peripheric,  not  centric,  action,  since  the 
vessels  were  separated  by  the  division  of  the  cord  from  the  vaso-motor 
centres.  It  is  plain  that  this  is  in  direct  contradiction  to  Dr.  Fraser's  ex- 
periments on  the  local  application  of  the  drug.  Again,  it  is  contradictory, 
rather  than  confirmatory,  of  that  furnished  by  the  study  of  the  blood-pressure. 
The  only  logical  conclusion  seems  to  me  to  be  that  at  present  we  have  no  proof 
that  Calabar  bean  acts  upon  the  vaso-motor  nervous  system.  At  the  same 
time,  we  are  not  in  a  condition  to  deny  that  the  drug  has  some  such  action. 

I  do  not  believe  that  physostigma  has  much  action  upon  the  hhod.  Cer- 
tainly its  influence  upon  the  nervous  system  is  a  direct  one,  since  Lewisson 
(^Reicherfs  ArchiVy  1870)  has  found  that  it  acts  upon  the  "salt  frog"  as  upon 
the  normal  animal.  Fraser,  however,  states  that  after  death  from  this  poison 
the  blood  coagulates  slowly  and  loosely,  and  the  red  disks  in  dogs  and  in 
rabbits  present  various  irregularities  of  outline,  among  which  may  be  noted  a 
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well-marked  stellar  crenation,  but  that  the  respiratory  function  of  the  blood 
is  not  interfered  with. 

Intestines. — Intestinal  peristalsis  is  very  much  increased  by  the  action  of 
Calabar  bean  (Westermann,  Schmidt's  JahrbUchery  Bd.  cxxxviii.  p.  290; 
Papi,  Ibid.,  Bd.  cxlii.  p.  287 ;  Frasor,  loc.  cit.,  p.  57).  After  poisonous 
doses  there  is  at  first  a  stage  of  exceedingly  active  movements  in  the  bowels ; 
then  spasmodic  tetanic  contraction  of  the  intestines  occurs,  so  that  their  cali- 
bre is  very  much  diminished ;  and  finally  relaxation  and  dilatation  take 
place.  After  death  the  vermicular  movements  are  found  very  much  lessened 
(Frascr),  or  altogether  abolished  (Tachau,  loc.  cit.^  p.  73). 

The  action  of  Calabar  bean  upon  the  intestines  appears  to  be  peripheral, 
due  to  contact  of  the  poison  in  the  blood  with  the  muscular  fibres  or  the 
ganglionic  nerve-cells  in  the  walls  of  the  bowels.  For  Westermann  (loc.  cif.y 
p.  291)  found  that  extirpation  of  the  cardiac  ganglion  had  no  effect  upon  the 
action  of  the  drug,  but  that  tying  of  the  mesenteric  and  of  the  cocliac  arte- 
ries, before  poisoning,  prevented  any  increase  in  the  peristalsis. 

Eye. — Calabar  bean,  as  is  well  known,  strongly  contracts  the  pupil,  both 
when  applied  to  the  eye  and  when  exhibited  internally.  Evidently,  as  in 
the  case  of  atropia,  the  pupillary  action  of  Calabar  bean  should  be  studied 
from  two  points  of  view,  the  local  and  the  constitutional. 

The  closeness  of  the  analogy  between  the  pupillary  action  of  atropia  and 
that  of  Calabar  bean  is  seen  in  the  fact  that,  like  the  former,  the  latter,  as 
shown  by  the  experiments  of  V^e  and  Leven  on  chickens  (  Comptes-Rcndus 
de  la  Society  de  Biologic^  1865,  p.  161),  does  not  affect  the  iridcs  of  birds. 
Thus,  analogy  would  seem  to  prove  that  the  influence  of  Calabar  bean  is 
directly  upon  the  peripheral  nerves  of  the  iris. 

Although,  then,  I  am  not  able  to  cite  any  direct  experimental  proof,  yet 
it  seems  to  me  scarcely  doubtful  that  the  contraction  of  the  pupil  produced 
by  Calabar  bean  is  always  a  local,  peripheral  influence,  whether  the  drug 
be  placed  in  the  eye  from  the  outside  or  be  carried  to  the  general  circula- 
tion. It  is  evident  that  the  myosis  may  be  caused  in  one  of  three  methods : 
by  paralysis  of  the  sympathetic  fibres,  by  stimulation  of  the  oculo-motor 
fibres,  or  by  a  conjoint  action  upon  both  sets  of  nerve-endings.  In  which 
of  these  ways  the  drug  acts,  we  are  not  yet  able  to  decide. 

It  has  been  held  by  various  authorities  that  if  galvanization  of  the  sympa- 
thetic fibres  in  the  neck  fail  to  expand  a  contract<?d  pupil,  the  myosis  must  be 
due  to  paralysis  of  the  sympathetic.  Evidently,  however,  this  is  claiming 
too  much,  for,  as  pointed  out  by  Griinhagen  (  Virchows  Archiv,  Bd.  xxx.  p. 
521),  it  is  conceivable  that  an  oculo-motor  spasm  can  exist  of  such  intensity 
that  the  antagonistic  nerve  is  unable  to  dilate  the  pupil.  The  question  arises 
very  pertinently  at  this  point.  What  is  the  fact  in  regard  to  Calabjir-myosis? 
Does  or  does  not  galvanic  stimulation  of  the  cervical  sympathetic  dilate  the 
pupil?  The  testimony  is  somewhat  conflicting.  Dr.  Griinhagen  {loc.  cit,, 
p.  521)  says  that  dilatation  always  occurs,  although  to  a  slight  extent  (m 
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heschrlinJi'ten  Masse)  ;  whilst,  on  the  other  hand,  Dr.  Gustav  Engclhardt 
(^Untersuchnngen  aits  dem  Phi/siologischen  Lahoratorium  in  WUrzhurg, 
zweiter  Tlieil,  p.  526)  has  found  that  galvanization  of  the  cervical  sympathetic 
has  no  effect  upon  the  contracted  pupil.  The  experiments  of  Eraser  (/oc.  cit.y 
p.  60),  of  Bernstein  and  Dogiel,  and  of  Rosenthal  (^ReiclierCs  ArcJuVy  1863) 
reconcile  these  differences,  and,  by  their  accord,  conclusively  prove  that  under 
the  maximum  influence  of  Calabar  bean  the  sympathetic  is  powerless,  whilst 
when  contraction  is  the  result ^f  a  milder  influence  of  the  drug,  stimulation 
of  tlic  cervical  nerve  will  cause  a  certain  amount  of  dilatation.  Eraser,  and 
also  Engclhardt,  have  found  that  if  the  poles  of  a  battery  be  applied  directly 
to  an  iris  even  most  profoundly  contracted  by  physostigma,  immediate  dilata- 
tion occurs.  These  facts,  for  reasons  stated  above,  do  not  absolutely  prove, 
but  they  certainly  render  it  highly  probable,  that  Calabar  bean  parali/zcs  the 
peripheral  sf/mpathetic  nerve-Jibres  in  the  iris.  It  is,  however,  almost  equally 
probable  that  there  is  a  consentaneous  stimulation  of  the  oculo-motor  termi- 
tions ;  for  the  myosis  caused,  like  the  mydriasis  produced  by  atropia,  is 
an  active,  not  a  pas.sive,  condition,  and  is  not  only  much  more  forcible,  but 
is  also  much  more  complete,  than  that  which  follows  section  of  the  cervical- 
sympathetics. 

Urine  and  Elimination. — No  study,  that  I  am  aware  of,  has  been  made 
either  as  to  the  elimination  of  Calabar  bean  or  its  action  on  the  urinary 
secretion  in  health.  Dr.  Merson  (Journal  of  Mental  Sci.^  Jan.  1875)  has 
found  that  in  general  paralysis  under  its  influence  urea  and  the  other  solids 
of  the  urine  are  decidedly  diminished.  The  ph^^sostigma  j)robably  escapes 
with  the  renal  secretion,  and  in  a  case  of  poisoning  its  presence  could  prob- 
ably be  detect^'d  by  dropping  some  of  the  fluid  in  the  eye  of  an  animal. . 

Therapeutics. — The  physiological  action  of  Calabar  bean  has  suggested 
its  use  in  spasmodic  affections,  in  atony  of  the  muscular  coats  of  the  bowel, 
and  in  various  diseases  of  the  eye. 

The  action  of  Calabar  bean  upon  the  spinal  cord  very  early  led  to  its  use 
in  spasmodic  affections,  and  especially  in  tetanus^  in  which  disease  it  has  been 
more  freely  employed  during  the  la.st  few  years  than  any  other  remedy  except 
opium.  In  the  paper  of  Dr.  B.  Roemer  (St.  Louis  Medical  and  Surgical 
Journal  J  1873,  p.  367)  are  collected  forty-seven  cases,  of  w^liich  twenty 
proved  fatal.  To  these  I  am  able  to  add  the  twelve  whose  references  are 
given  below,*  making  in  all  fifty-nine  cases,  with  thirty-two  recoveries  and 
twenty-seven  deaths, — not  a  very  flattering  record. 

♦Fatal  Cases. — Fen  wick,  1  {Glasgow  Medical  Jounialf  ISOO,  p.  300);  FransoHn,  1 
(The  Doctor,  Oct.  1,  1871);  Laborde,  1  {British  Medical  Journni,  June,  1872)  j  Valdi- 
vieao,  1  {Philadelphia  Medical  Times,  vol.  i.  p.  455)  j  Tyson,  1  {Ibid.,  p.  418);  Johnson, 
1  {Ihid.,  p.  372) ;  1  {London  Lancet,  1874).  Recoveries. — Fcnwick,  1  {Glasgow  Medical 
Journal,  1869,  p.  300);  Newman,  1  {Medical  Examiner,  July,  1869);  W.  W.  Keen,  1 
{Philadifphia  Medical  Times,  vol.  i.  p.  195);  J.  H.  Packard,  1  (Ibid.,  p.  138) ;  Cunning, 
ham,  1  {liritish  Medical  Journal,  i.  1874).  All  these  oases  were  of  the  traumatic  form  of 
the  disease. 
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It  is,  however,  proper  to  state,  as  affecting  the  value  of  those  statistics, 
that  much  of  the  Calabar  bean  extract  which  has  been  offered  in  the  market 
is  practically  inert,  and  in  all  probability  in  some  of  these  cases  the  drug  did 
not  have  a  fair  trial ;  and  that  when  especial  care  was  taken  by  certain 
observers  better  results  were  achieved,  although  on  so  small  a  scale  as  to 
leave  the  issue  in  much  doubt.* 

In  trismus  neonatorum  ^  Calabar  bean  has  been  employed  with  results  cer- 
tainly no  more  encouraging  than  those  obtained  in  tetanus.  In  chorea  it 
has  also  been  used  with  very  doubtfiil  advantage. 

The  physiological  action  of  physostigma  upon  the  unstriped  intestinal 
muscle-fibres  has  led  to  its  employment  in  atony  of  the.  muscular  coat  of  the 
bowels  and  other  similar  organs.  Dr.  V.  Subbotin  (^Archivf.  Kiln.  Med.y 
Bd.  vi.  p.  285, 1869)  has  used  the  extract  with  the  happiest  results  in  a  case 
of  chronic  bronchial  catarrh  with  intense  dyspnoea^  believed  to  be  due  to 
weakness  of  the  bronchial  muscular  fibres ;  and  also  in  one  of  apparently 
^^pJiantom  tumor^^^  with  chronic  intestinal  dyspepsia  and  catarrh.  In  con- 
stipation dependent  upon  relaxation,  it  is  also  said  to  be  useful. 

Calabar  bean  has  also  been  employed  in  strychnia-poisoning,  and  a  recovery 
obtained  after  the  ingestion  of  three  grains  of  the  latter  alkaloid  is  reported 
by  Dr.  J.  W.  Keyworth  {Glasgow  Medical  Jowmalj  N.  S.,  1869,  i.  54).f 

In  epilepsy^  some  trials  have  been  made  of  the  drug,  but  its  value  is  very 
doubtful. 

Toxicology. — So  far  as  I  know.  Calabar  bean  has  not  been  used,  either 
in  Europe  or  in  this  country,  with  criminal  intent.  Accidental  poisoning 
has,  however,  been  produced  by  it.  In  Liverpool  seventy  children  were 
poisj)ned  at  one  time  by  eating  the  beans,  which  had  been  thrown  out  with 
some  rubbish  (Dr.  Cameron,  Medical  Times  and  Gazette^  Oct.  1864,  p.  406). 
Many  of  the  victims  vomited  spontaneously,  and  thus  relieved  themselves. 
Those  brought  to  the  hospital  were  in  a  state  of  extreme  prostration,  lying 
perfectly  relaxed.  They  appeared  to  suffer  almost  no  pain,  only  som^  of 
them  saying  they  had  a  little  "  belly-ache."  Among  some  thirteen  examined, 
only  one  had  the  pupils  contracted.  The  only  child  who  did  not  recover 
was  excessively  weak,  and,  crying  out  suddenly,  was  dead,  as  Dr.  Cameron 
thinks,  of  sudden  syncope.  The  heart  was  found  relaxed  and  flabby,  both 
sides  equally  full  of  blood. 

In  1864  Dr.  Kleinw'achter  treated  a  case  of  poisoning  by  an  unknown 
quantity  of  atropia  with  Calabar  bean,  apparently  with  great  benefit.  Dr. 
Bourneviile  detailed  in  1867  some  experiments  which  seemed  to  show  that 
there  is  a  real  antagonism  between  Calabar  bean  and  the  mydriatic,  and  in 
1870   {lievuc  Photographique  des  Ilopitaux)  published   five  experiments 

♦  For  a  favorable  record,  ace  Watson,  Qh»gow  Medical  Journal,  N.  S.,  1869,  vol.  i.  p. 
64;  consult  also  London  Practitioner^  Sept.  1869. 

j*  The  subject  of  the  asserted  antagonism  between  chloral  and  Calabar  bean  will  be 
studied  in  the  article  on  chloral. 
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upon  guinea-pigs,  which  were  very  decisive  in  that  a  proven  fatal  dose  of 
physostigina  was  given  in  each  case  and  recovery  obtiiined  by  the  use  of  non- 
lethal  doses  of  atropia.  In  1869  Prof  Roberta  Bartholow,  of  Cincinnati, 
on  the  strength  of  a  few  really  indecisive  experiments,  arrived  at  a  conclu- 
sion opposite  to  that  of  Bourneville.  Recently,  Dr.  Fraser,  of  Edinburgh, 
has  investigated  the  subject  in  so  thorough  a  manner  that  his  essay  may 
serve  tis  a  model  for  those  who  are  desirous  of  studying  (jucstions  of  antag- 
onisms between  poisons.  His  experiments,  three  hundred  and  thirty-one  in 
number,  were  made  chiefly  upon  rabbits,  a  few  having  been  upon  dogs.  He 
first  investigated  -as  to  the  minimum  fatiil  dose,  per  pound  of  the  animal,  of 
the  prej)arations  used, — the  extract  of  the  bean,  and  the  sulphate  of  cserina. 
It  was  ascertained  that  the  minimum  lethal  dose  for  rabbits  of  the  extract 
of  physostigma  which  he  employed  was  0.4  grain  per  pound  ;  of  the  sulphate 
of  cserina,  0.04  grain  per  pound.  Then  in  sixteen  experiments  in  which 
recovery  followed  the  administration  of  a  dose  of  atropia  given  in  combina- 
tion with  a  dose  of  physostigma  equal  to  or  in  excess  of  the  minimum  fatal 
dose,  the  animal  used  was  killed  long  afterwards  by  a  dose  of  the  Calabar 
bean  less  than  or  equal  to  that  from  which  recovery  had  occurred  under  the 
influence  of  atropia.  In  this  way  &  perfect  demonstration  of  the  power  of 
the  counter-poison  was  obtained. 

It  was  found  that  the  count<}r-poison  acted  most  efficiently  when  thrown 
directly  into  the  veins.  Thus,  a  rabbit  weighing  three  pounds  and  two 
ounces  received  1.6  grains  of  the  extract,  and  five  minutes  afterwards  0.02 
gniin  of  atropia,  in  a  vein,  and  recovery  took  place ;  eight  days  after  this, 
1.3  grains  of  the  extract  killed  the  same  rabbit  in  nineteen  minute:  in 
another  animal  which  nine  days  before  had  been  saved  from  death  after  the 
exhibition  of  2  grains  of  the  extract  by  0.5  grain  of  the  sulphate  of  atropia, 
1  giain  of  the  extract  proved  fatal  in  thirteen  minutes. 

The  next  series  of  experiments  was  undertaken  to  ascertain  the  maximum 
dose  of  physostigma  that  can  be  successfully  antagonized  by  atropia,  and  the 
dose  in  which  the  latter  should  be  employed.  In  all  cases  the  atropia  was 
given  five  minutes  before  the  Calabar  bean.  It  was  found  that  one-fiftieth 
of  a  grain  of  the  mydriatic  would  successfully  antagonize  one  and  a  half 
times,  but  not  twice,  the  minimum  fatjd  dose  of  the  myotic. 

One-fortieth  of  a  grain  of  the  atropia  was  successful  against  two  to  two 
and  a  half  times  the  minimum  lethal  dose  of  physostigma ;  three-fiftieths 
was  suflicient  for  three  times  the  minimum  fatal  dose.  The  small  size  of  the 
required  doses  of  atropia  is  very  noticeable,  and  at  the  present  point  in  the 
investigation  a  very  curious  rej?ult  was  obtained.  It  was  found  that  when 
three  times  the  minimum  fatal  dose  of  the  Calabar  bean  was  exhibited,  the 
successful  dose  of  atropia  ranged  from  three-fiftieths  of  a  grain  to  one  grain 
and  a  fifth.  When  three  and  a  half  times  the  fatal  dose  of  the  physostigma 
was  exhibited,  success  was  achieved  only  with  doses  of  atropia  of  from  one- 
tenth  to  one-fifth  of  a  grain.     Unfortunately,  there  are  only  seven  cxperi- 

20 
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ments  bearing  upon  this  point ;  yet  its  general  accuracy,  I  think,  can  scarcely 
be  questioned.     When  a  rabbit  received  four  times  the  lethal  dose  of  phy 
Bostigma,  the  mydriatic  was  powerless. 

In  the  final  series  of  experiments,  the  atropia  was  administered  five  min- 
utes after  the  physostigma,  and  it  was  found  that  the  largest  dose  of  the 
latter  which  could  be  combated  successfully  was  three  times  the  minimum 
fatal  dose,  and  the  range  of  the  dose  of  atropia  was  much  less  than  when  it 
was  given  before  the  poisoning.  Thus,  with  three  times  the  minimum  lethal 
dose  of  the  Calabar  bean,  death  occurred  when  three-twentieths  or  one-fifth 
of  a  grain  of  the  antidote  waa  given,  but  recovery  followed  the  adminlstra- 
tion  of  four-twenty-fifths  of  a  grain. 

No  experiments  were  made  to  test  the  value  of  physostigma  in  atropia- 
poisoning.  Dr.  Fraser  states,  however,  on  what  grounds  I  do  not  know,  that 
the  minimum  fatal  dose  of  atropia  is  twenty-one  grains ;  and  he  found  that 
when  one-half  the  minimum  lethal  dose  of  physostigma  is  given,  together 
with  nine  and  four-fifths  grains,  or  more,  of  atropia,  death  results. 

These  researches  ought  certainly  to  be  carried  further,  to  discover,  if  pos- 
sible, why  it  is,  or  rather  how  it  is,  that  atropia  acts  as  the  antidote  to  Calabar 
bean.  It  will  probably  be  found  that  the  mydriatic  saves  life  by  its  stimu- 
lant action  upon  the  respiratory  centres. 

The  question  naturally  arises.  How  far  are  the  results  of  these  experiments 
applicable  to  the  treatment  of  Calabar  bean  poisoning  in  man  ?  Without 
discussing  this  at  length,  I  think  the  following  deductions  are  obvious :  first, 
that  atropia  ought  by  all  means  to  be  tried  in  poisoning  by  physostigma ; 
second,  that  the  doses  of  it  should  never  be  very  large,  not  exceeding  in  all 
the  tenth  of  a  grain.  The  use  of  atropia  should,  of  course,  not  cause  neglect 
of  such  measures  of  relief  as  evacuation  of  the  stomach,  the  externid 
application  of  dry  heat,  etc.,  usual  in  poisoning  by  sedative  narcotics. 

POTASSII  BEOMIDUM-BEOMIDE  OF  POTASSIUM.   (K  Br.)   U.S. 

The  bromide  of  potassium  is  prepared,  according  to  the  ofiicinal  method, 
by  precipitating  freshly-made  solution  of  the  bromide  of  iron  by  the  j)ure 
carbonate  of  potassium,  filtering,  and  evaporating  the  resultimt  solution.  It 
occurs  in  milk-white  cubic  or  quad  ran  gularly  prismatic  crystals  of  an  acrid 
saline  taste,  freely  soluble  in  water,  and  slightly  so  in  alcohol.  AVhcn  it  is 
mixed  with  starch,  and  chlorine  is  added,  a  yellow  color  is  developed.  A 
bluish  tint  betrays  contamination  with  an  iodide. 

Physiological  Action. — Local  Action. — When  a  solution  of  the  bro- 
mide is  applied  locally  to  the  heart,  it  produces  instantly  marked  lessoning 
of  its  action,  and,  if  in  sufficient  amount  and  concentration,  even  instantane- 
ous diastolic  arrest  (  VircJiow^s  Archivj  xli.  101).  Upon  the  voluntary  mus- 
cles it  acts  in  a  similar  manner  when  similarly  applied.  If  its  solution  be  not 
too  concentrated  or  abundant,  however,  the  muscle  of  the  frog  is  first  thrown 
into  a  tetanic  spasm  {Dublin  Journal^  xlvii.  325)  ;  and  Dr.  Purser  suggests 
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that  the  tetanic  symptoms  seen  in  the  frog  poisoned  by  the  bromide  of 
potassium  are  due  to  this  action  on  the  muscles.  On  the  nerve-trunks, 
and  also  on  the  nerve-centres,  the  bromide  acts,  when  applied  locally,  as 
a  paralyzing  poison  (^Bnll.  Thirap.,  Ixxiii.  253,  290 ;  also  Dr.  Amory, 
The  Phymohgical  and  Therapeutical  Action  of  tlie  Bromide  of  Potass^ium^ 
Boston,  1872,  Part  II.,  p.  147).  It  is,  therefore,  evident  that  the  bromide 
of  potassium  in  sufficient  quantity  is  a  deadly  poison  to  all  the  higher  animal 
tissues. 

In  general  poisoning  of  animals  by  hypodermic  injection  of  the  bromide, 
this  local  action  is  often  very  manifest,  and  paralysis  of  the  part  into  which 
the  solution  has  been  thrown  follows  very  rapidly  upon  the  injection. 

General  Action. — Bromide  of  potassium  administered  to  frogs  in  minute 
doses  produces  as  a  first  result  a  tetanoid  condition,  in  which  there  may  be 
very  marked  opisthotonos.  After  a  short  time  this  stage  of  muscular  ex- 
citement gives  way  to  one  of  great  muscular  relaxation,  and  total  abolition 
of  reflex  actions.  Voluntary  movements,  however,  often  occur  during  this 
period,  and  the  frog  which  has  been  lying  limp  and  apparently  dead  will 
startle  the  observer  by  a  sudden  vigorous  leap.  This  fact  has  been  so 
fre(iucntly  witnessed  that  there  can  be  no  doubt  of  its  truth.  It  is  vouched 
for  by  the  following  observers :  J.  M.  Purser  (Dublin  Journal  of  Med.  Set., 
xlvii.  324,  18G9)  ;  I^wisky  aus  Kazan  (  Virchows  Archiv,  Bd.  xlv.  p.  191, 
1869);  J.  V.  Laborde  (^Archives  de  Physiol.  Norm,  et  Patkf/l.,  t.  i.  p.  423, 
18G8,  and  Comptes-Rendun,  t.  Ixv.,  18G7);  MM.  Damourette  and  Pelvette 
{Bull.  Thirap.^  1867,  Ixxiii.  249).  Very  early  in  the  paralytic  stage  the 
respiratory  movements  are  affected,  and  they  gradually  grow  less  until  their 
final  arrest.  When  a  very  large  dose  of  the  bromide  is  given,  death  may 
be  inducod  by  paralysis  of  the  heart  (Albert  Eulenbcrg  and  Paul  Guttmann, 
Yirchow's  Archiv,  xli.,  1867) ;  but  after  a  small  toxic  dose  this  viscus  con- 
tinues to  beat  long  after  the  cessation  of  breathing.  If  the  drug  be  given 
by  an  injection  practiced  in  the  vicinity  of  the  heart,  sudden  cardiac  arrest 
always  occurs. 

Upon  mammals  {Bulletin  Th^rapevtique,  Ixxiii.  256  ;  VircJiow^s  Archiv, 
xli.  97)  the  bromide  acts  very  much  as  upon  frogs,  inducing  progressive 
paralysis,  depression  of  temperature,  and  death  by  asphyxia  when  given  in 
small  poisonous  doses,  and  great  disturbance  of  the  circulation,  with  finally 
diastolic  arrest  of  the  heart,  when  very  freely  administered. 

No  case  of  acute  poisoning  in  man  with  the  bromide  of  potassium  has  been 
reported,  and  I  have  never  seen  a  single  dose  of  it  produce  any  obvious 
effect :  the  results  of  the  continuous  employment  of  large  doses  of  it,  how- 
ever, demonstrate  that  it  acts  upon  man  as  upon  the  lower  animals.  When 
it  is  taken  with  sufficient  freedom  to  accumulate  in  the  system,  a  conjunction 
of  phenomena  known  as  bromism  arises.  The  cerebral  symptoms  are  a  sense 
of  mental  weakness,  heaviness  of  intellect,  failure  of  memory,  partial  aphasia, 
great  somnolence,  and  depression  of  spirits.     With  these  there  may  be  de- 


308  SYSTEMIC  REMEDIES. 

cided  impairment  of  the  sensibility  of  the  mucous  membranes  and  of  the 
skin,  so  that  titillation  of  the  fauces  may  be  without  effect,  and,  according 
to  Puche,  even  heat  applied  to  the  skin  calls  forth  no  complaint :  Huette 
{M^moires  de  la  Soc.  Biuhtg.^  1850)  has  seen  in  some  cases  absolute  anaes- 
thesia of  the  sclerotic  conjunctiva.  The  sexual  function  is  abolished.  There 
is  also  very  generally  fetid  breath,  and  an  eruption  of  acne,  which  may  indeed 
be  very  severe.  Of  course,  in  any  individual  case  of  bromism  many  of  these 
symptoms  may  be  wanting ;  but  when  the  use  of  the  remedy  is  persisted  in, 
they  all  at  last  become  developed  in  an  intense  degree.  Prof.  Edward  H. 
Clarke  thus  speaks  of  a  case  which  came  under  his  notice :  "  The  fetid  breath 
becomes  nauseous ;  oedema  supervenes  on  congestion  of  the  uvula  and  fauces ; 
the  whispering  voice  sinks  into  aphonia ;  sexual  weakness  degenerates  into 
impotence ;  muscular  weakness  becomes  complete  paralysis  ;  reflex,  general, 
and  special  sensations  disappear ;  the  ears  do  not  hear,  nor  the  eyes  see,  nor 
the  tongue  taste  ;  the  expression  of  hebetude  becomes  first  that  of  imbecility, 
then  that  of  idiocy ;  hallucinations  of  sight  and  sound,  with  or  without 
mania,  precede  general  cerebral  indifference,  apathy,  and  paralysis ;  the  res- 
piration, without  the  stertor  of  opium  or  alcohol,  is  ea.sy  and  slow ;  the  tem- 
perature of  the  body  is  lowered ;  as  the  bromism  becomes  more  profound, 
the  patient  lies  quiet  in  bed,  unable  to  move  or  feel  or  swallow  or  speiik,  with 
dilated  and  uncontractile  pupils,  and  scarcely  any  change  of  the  color  of  his 
skin  or  face." 

Action  on  Kervovs  Si/stem. — The  persistence  of  voluntary  movement  in 
the  frog  after  the  abolition  of  reflex  actions  shows  that  the  influence  of  the 
drug  is  not  chiefly  exerted  upon  the  cerebral  centres  of  motor  impulse,  nor 
upon  those  cells  of  the  cord  which  originate  movement,  but  upon  either  the 
afferent  nerves  or  those  portions  of  the  cord  which  transmit  the  impulse  from 
these  nen'cs  to  the  cells  presiding  immediatoly  over  motion.  This  is  con- 
firmed by  some  experiments  of  Lewisky,  in  which  it  was  found  that  ]>revious 
separation  of  the  cord  fi'om  the  cerebrum  had  no  influence  upon  the  action 
of  the  bromide.  Both  he  and  Purser  also  found  that  death  occurred  from 
small  doses  before  the  motor  nerve  trunks  and  the  muscles  had  lost  their  irri- 
tability (confirmed  by  Saisson,  Schmidt' s  JaJirhlichcr^  ]kl.  cxliii.  p.  17 ).  This 
being  so,  the  question  arises  wluither  the  paralysis  be  spinal  or  due  to  paraly- 
sis of  the  peripheral  afferent  nerves.  There  is  an  apparent  conflict  in  the 
evidence  upon  this  point.  Eulenberg  and  Guttmann  (/oc.  cit.^  p.  103)  found 
that  when  access  of  the  poiscm  was  prevented  to  one  or  more  limbs  by  tying 
the  arteries,  reflex  actions  were  abolished  in  these  parts  as  raj)idly  as  in  othei-s. 
Similar  results  have  been  obtained  by  Lewisky,  by  Roberts  Baitholow  {Bro- 
mides: Their  PhysioJof/icid  Effects^  Providence,  1871),  by  Purser*  {Joe. 
at.,  p.  326),  and  by  I^aborde  {he.  cit.,  p.  434).     The  latter  observer  has 


♦  From  the  wonling  of  his  memoir,  however,  it  is  doubtful  whether  Purser  performed 
the  experiment  himself. 
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also  found  tliat  electrical  stimulation  of  a  nerve  liigh  up  will  cause  violent 
spasms  in  the  muscles  directly  supplied  by  it,  although  it  may  be  unable  to 
excite  the  slightest  reflex  tremor.  On  the  other  hand,  Damourettc  and  Pel- 
vet  te  assert  a  contrary  result.  Unfortunately,  they  do  not  give  the  details 
of  their  experiments.  They  state,  however  (p.  247),  that  if  the  lumbar 
plexus  of  vessels  be  tied  before  the  poisoning,  the  fore  feet  lose  their  reflex 
activity  before  the  hinder.  There  are  two  possible  methods  of  reconciling 
their  results  with  those  of  the  other  observers.  In  some  way  the  operation 
may  have  interfered  with  the  circulation  in  the  lower  part  of  the  cord,  and 
consequently  the  poison  have  reached  more  freely  the  upper  part  of  it  and 
acted  first  upon  it.  Again,  if  the  injection  was,  as  is  very  probable,  thrown 
into  the  anterior  portion  of  the  body,  the  poison  may  have  reached  the  an- 
terior extremities  in  so  concentrated  a  form  as  to  have  acted,  as  it  were,  locally 
upon  their  nerves  and  muscles.  The  same  observers  in  another  portion  of 
their  memoir  show  that  the  solutions  of  these  salts  travel  by  imbibition  ;  and 
this  and  their  local  action  seem  to  me  to  be  the  cause  of  the  differences  of 
experi  men  till  results.  It  seems  well  established  that  cutaneous  anjesthesia  in 
greater  or  less  degree  accompanies  the  loss  of  reflex  activity ;  for,  as  Dr. 
Purser  says,  a  poisoned  animal  quite  able  to  jump  submits  to  pinching,  prick- 
ing, burning,  etc.,  without  moving.  Eulenberg  and  Guttmann  have  noticed 
the  siime  thing  in  some  rabbits.  Damourettc  and  Pelvette  (Joe.  cit.^  p.  247) 
have  noticed  a  condition  in  which  electrical  stimulation  of  a  nerve-trunk  pro- 
duceil  marked  reflex  action,  although  no  excitement  of  the  skin  supplied  by 
the  afferent  fibres  of  the  nerve  wtis  capable  of  doing  this,  showing  that  the 
extremities  of  the  sensitive  nerves  are  afiected  before  the  trunks.  The  evi- 
dence Ls,  I  think,  sufficient  to  prove  that  bromide  of  potassium  affects  all 
parts  of  the  nervous  system  of  the  lower  animals,  but  that  the  cerebrum,  the 
motor  tract  of  the  cord,  and  the  efferent  nerves  are  the  last  portions  to  bo 
affected ;  that  the  most  sensitive  to  its  action  is  the  receptive  portion  of  the 
cord. — that  which  receives  and  transmits  reflex  impulses, — ^and  next  to  this, 
and  perhaps  almost  equally  susceptible  with  it,  are  the  peripheral  ends  of  the 
afferent  nerves.  Upon  the  cerebrum  of  the  higher  animals  the  bromides 
undoubtedly  exert  an  influence ;  but  I  am  not  cognizant  of  any  researches 
sufficiently  elaborate  to  show  its  extent  or  nature.  Upon  man  the  bromide 
evidently  acts  as  upon  the  lower  animals,  affecting  to  a  greater  extent  his 
cerebrum  because  of  its  higher  development,  but  lowering  also  the  reflex 
excitability  of  his  spinal  cord,  paralyzing  the  ends  of  his  peripheral  nerves, 
and  otherwise  affecting  him  in  the  same  order  and  degree  as  the  lower 
animals. 

CirculcUion. — It  is  well  established  that  large  toxic  doses  of  the  bromide 
exert  a  direct  paralyzing  action  on  the  heart,  lessening  both  the  force  and 
frequency  of  the  beat,  and  finally  causing  diastolic  arrest  Dr.  J.  G.  Schouten 
(^Archiv  der  Htilk.^  xii.  2,  p.  97,  1871 ;  Schmidt's  JahrbUcIter,  Bd.  cliv.  p. 
11)  found  that  during  the  slow  injection  of  a  two  per  cent,  solution  into  the 
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Tena  cava  of  a  rabbit  the  cardiac  systole  grew  slower,  the  diastolic  pauses 
loD<rer,  and  finallv  the  heart  stood  still,  exhibiting  onlv  fibrillary  contractions 
of  its  walls.  The  same  observer  is,  so  far  as  I  know,  the  only  one  who  has 
made  manometrical  studies  of  the  action  of  small  doses  of  the  drug.  He 
found  that  such  amounts  of  the  bromide  administered  hypodermically  or  by 
the  stomach  always  produced  increased  pulse-frequency  with  lessened  arterial 
pressure.  His  experiments  were,  however,  not  carried  far  enough  to  demon- 
strate either  how  these  two  chancres  are  brought  about,  or  the  relations  of 
the  drug  to  the  vaso-motor  nerves.  Much  has  been  predicated  upon  the 
theory  which  asserts  that  bromide  of  potassium  causes  vaso-motor  spasm. 
No  decbive  proofs  have,  however,  yet  been  offered  of  the  truth  of  this  favorite 
dogma.  The  evidence  so  far  brought  forward  is  as  follows  :  Lewisky  found 
that  if  the  toes  of  two  frogs — one  poisoned,  the  other  not — were  cut  off.  the 
unpoisoned  frog  bled  much  more  freely  than  the  other.  This  experiment 
has  been  confirmed  by  Dr.  Amory :  it,  however,  evidently  does  not  j>rove 
the  existence  of  vaso-motor  spasm,  but  only  that  of  a  lessened  activity  of  the 
circulation,  which  may  be  of  cardiac  origin. 

According  to  Damourette  and  Pelvette  {loc.  cit.,  p.  249),  when  the  inter- 
digital  membrane  of  the  frog  is  watched  during  poisoning,  there  is  seen  at 
first  very  oflen  an  exceedingly  brief  period  of  increajsed  circulation,  but  in  a 
very  short  time  the  latter  becomes  much  slower.  Dr.  Meuriot  {^L Etude  de 
la  BMidonCy  p.  49)  asserts  that  by  the  aid  of  the  microscoj)e  this  slowing 
of  the  circulation  can  readily  be  seen  to  be  due  to  a  contraction  of  the  capil- 
laries, and  especially  of  the  small  arteries,  whose  lumen  may  even  be  oblit- 
erated. Dr.  Saisstjn  (^Schmidt's  JahrbUcher^  BJ.  cxliii.  p.  17)  also  asserts 
that  he  has  witnessed  a  similar  phenomenon  in  the  tongue  of  the  frog,  and 
Dr.  Flammond  and  Dr.  Amory  state  that  they  have  seen  it  in  the  brain  of 
the  dog.  On  the  other  hand,  Dr.  Purser  {loc.  cit.)  and  Dr.  F.  B.  Nuiineloy 
(^Lfjudon  Practitioner  J  vol.  iii.  p.  351)  assert  that  the  vessels  in  the  frog's 
web  are  not  affected  by  bromide  of  potassium  given  hypodemiically. 

My  own  studies  of  the  action  of  various  poisons  upon  the  vesjfols  of  frog's 
web  have  yielded  such  varying  and  unsatisfactory  results  as  to  make  nie  hesi- 
tate in  accepting  evidence  of  this  nature  unless  otherwise  corroborated.  In 
the  absence  of  manometrical  studies,  I  think  the  most  that  can  be  fairly 
claimed  is  that  our  present  knowledge  renders  it  somewhat  prohahle  that  the 
salt  under  consideration  is  capable  of  producing  vaso-motor  spasm.  The 
further  deduction  that  the  nervous  svnii»tonis  induced  are  secondarv  to  and 
produced  by  this  spasm  is  wholly  gratuitous,  unproven,  and  inij)robal»le.  The 
action  of  the  bromide  when  aj)plied  locally  to  the  bared  nerve  di'ni<»n>trates 
that  it  acts  directly  upon  nerve-tissue.  Further,  the  absolute  an:eniia  of  the 
bloodless  "salt  frog"  produces  no  such  nervous  symptoms  as  does  even  a 
non-toxic  dose  of  the  bromide;  and  the  direct  exj)eriments  of  Dr.  A.  AVeil 
(^Reichert's  Archiv/iir  Anatomie,  1871,  p.  271)  have  shown  that  in  the  frog 
the  complete  abolition  of  circulation  has  no  efi*ect  ui>on  the  spinal  marrow 
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or  upon  reflex  actions  during  the  first  half-hour.     The  proof  is  very  strong 
that  the  drug  acts  directly  upon  the  nervous  tissues. 

Temperature. — In  warm-blooded  animals,  toxic  doses  of  the  bromide  of 
potassium  lower  very  decidedly  the  temperature.  Although  the  point  cannot 
be  considered  at  all  settled,  it  is  probable  that  this  lowering  of  temperature 
is  due  to  a  direct  checking  of  tissue-changes.  Dr.  J.  H.  Bill  (^American 
Juurii.  Med.  ScLj  July,  18G8)  has  found  a  constant  decrease  in  the  amount 
of  carbonic  acid  eliminated  after  the  ingestion  of  the  salt.  •  In  his  experi- 
ments, the  daily  excretion  of  urea  was  not  perceptibly  affected;  but  Dr. 
Rabutcau  found  it  slightly  lessened  {Gaz.  Uebdom.y  18G9),  as  did  also  Dr. 
Bartholuw  {loc.  cit.,  p.  11). 

EUniination. — When  the  blood  is  charged  with  the  bromide,  the  salt  prob- 
ably escapes  with  all  the  secretions.  It  has  been  found  by  Voisin,  Amory, 
Namiiiij,  Bill,  etc.,  in  the  saliva  and  in  the  urine.  Amory  (Thesis  of  Dr.  H. 
P.  Bowditch,  Boston  Medical  and  Surgical  Journal^  Oct.  18G8)  has  also 
demonstrated  its  presence  in  the  perspiration.  In  the  body  of  a  man  who 
died  whilst  taking  it,  M.  Namiiis  {Comptes-Rendua,  tome  Ixx.  p.  882)  found 
it  in  all  the  liquids,  as  well  as  in  the  brain,  liver,  sj>inal  cord,  lungs,  etc. 
Elimination  takes  place  to  a  certain  extent  through  the  skin,  and  to  some 
extent  through  the  intestinal  mucous  membrane  also.  Dr.  Bill  {loc.  cit.y  p. 
25)  always  detected  it  in  marked  (juantities  in  the  faeces  of  men  taking  it ; 
and  11.  Quincke  (^Reichert*s  Archiv  filr  Anatomie,  1868,  xxxv.  158 j  found 
that  when  forty  grains  of  the  bromide  of  sodium  were  given  to  dogs  with 
intestinal  fistula,  two  and  a  half  hours  afterwards  the  intestinal  juices  were 
free  from  the  bromides,  which  reappeared  in  them  after  from  three  to  six 
hours.  The  salt  escapes  also  through  the  kidneys.  The  rapidity  of  elimi- 
nation seems  to  vary  :  thus,  Amory  recovered  one-half  of  the  amount  in- 
gested during  the  first  and  one-third  during  the  second  twenty-four  hours, 
and  Mr.  Ware  (Thesis  of  Dr.  II.  P.  Bowditch,  loc.  cit.)  obtained  a  little  more 
than  half  of  the  amount  ingested  in  the  urine  of  the  succeeding  thirty-two 
hours,  whilst  Bill  was  not  able  to  get  more  than  one-eighteenth  of  it  during 
the  first  day.  Dr.  Bill  has  frequently  found  the  bromides  in  the  urine  two 
weeks  after  the  last  dose  has  been  exhibited ;  and  Dr.  Rabutcau  has  seen  its 
presence  persist  under  similar  circumstances  for  a  month. 

Prof.  Binz  {Lfjndon  Practitioner^  1874)  has  called  in  questitin  the  thera- 
peutic powers  of  bromide  of  pota.ssium,  asserting  that  its  physiological  action 
is  dependent  upon  the  potassium  in  it.  The  two  propositions  involved  in 
Prof.  Binz's  article  are  essentially  different.  The  bromide  may.  and  proba- 
bly does,  have  physiological  effects  similar  to  those  of  other  pota.ssium  salts, 
and  yet  is  so  far  diverse  as  to  be  really  very  different  in  its  therapeutic  prop- 
erties. The  supposition  of  Prof.  Binz  that  the  potiissium  is  liberated  from 
it  in  the  body  is  a  pure  assumption,  resting  on  no  proof,  and  opposed  by  the 
fact  already  stated,  that  the  salt  can  be  largely  recovered  from  the  urine. 
The  absence  of  any  distinct  immediate  action  on  the  chemical  processes  of 


312  SYSTEMIC  REMEDIES. 

the  system,  and  of  any  effect  upon  renal  secretion,  etc.,  makes  the  action  of 
the  bromide  certainly  very  different  from  that  of  the  carbonates,  acetates,  and 
similar  salts  of  potassium.  Chemically,  chloride  of  potassium  is  very  closely 
allied  to  the  bromide :  it  may  be  physiologically  equivalent  to  it ;  but  in- 
vestigation is  necessary  before  this  can  be  considered  settled.* 

Therapeutics. — The  bromide  of  potassium  is  employed  by  the  thera- 
peutist to  quiet  cerebral  excitement  when  not  inflammatory  in  its  nature  j  to 
lessen  over-susceptibility  of  the  spinal  centres  of  reflex  action,  or  of  the 
peripheral  afferent  nerves  which  lead  to  these  centres ;  and  to  subdue  nervous 
excitement  of  the  genital  system.  The  contra-indication  to  its  use  is  the 
'  existence  of  a  high  degree  of  debility  or  exhaustion. 

There  are  various  forms  of  nervous  excitement  or  unrest,  such  as  some- 
times follow  excessive  intellectual  toil,  anxiety,  and  other  nervous  strain,  or 
occur  during  convalescence  from  acute  disorder,  in  which  the  salt  now  under 
consideration  is  very  valuable.  The  same  may  be  said  of  some  forms  of 
hysteria.  In  some  cases  of  neuralgia  it  undoubtedly  affords  great  relief,  but 
m  the  majority  of  cases  it  fails.  It  has  seemed  to  me  useless  in  neuralgia 
dependent  upon  anasmia  or  want  of  power ;  and  my  experience  agrees  with 
that  of  Dr.  Anstie,  that  it  is  aspecially  useful  in  persons  of  good  nervous 
power,  muscular  force,  and  activity  of  circulation.  As  a  hypnotic,  it  is  em- 
ployed in  wakefulness  from  nervous  excitement  and  in  delirium  tremens. 

The  chief  use  of  the  bromides  is,  however,  to  lessen  reflex  activity.  It  is 
especially  in  epilepsy  that  it  has  attained  a  most  deserved  reputation,  doing 
far  more  good  than  all  other  remedies  combined,  sometimes  effecting  cures, 
more  commonly  ameliorating  the  symptoms,  but  occasionally  failing  entirely. 
There  is  no  known  method  of  distinguishing  before  trial  with  any  certainty 
in  what  Ciuses  it  will  do  good.  Trousseau  ( Clinical  Medicine^  Sydenham 
Society,  London)  and  Bartholow  {loc.  cit.)  both  assert,  however,  that  it  is 
least  efiicient  in  the  mild  form  of  the  disorder  known  as  the  petit  mal.  The 
most  brilliant  results  have,  as  a  rule,  been  obtained  in  cases  of  not  too  long 
duration  in  which  the  fits  are  frequent  and  severe.  The  governing  principle 
in  its  use  is  to  try  it  in  every  case,  increasing  the  dose  until  a  mild  degree 
of  bromism  is  induced,  and  being  guided  by  the  results. 

The  siilt  is  also  often  efficjicious  in  other  reflex  spasmodic  neuroses;  in  the 
vomiting  of  pregnancy  or  of  uterine  disease  ;  in  the  convulsiojis  of  children ; 
and,  according  to  Dr.  J.  T.  Rothrock,  in  preventing  the  so-eallod  urethral 
fever  induced  in  very  susceptible  males  by  the  introduction  of  the  catheter 
or  bougie.  The  physiological  action  of  the  salt  seemingly  indicates  that  it  is  of 
all  known  remedies  the  one  best  suited  for  the  treatment  of  tetanus.  Clinical 
experience  is  not  as  yet  sufficient  to  enable  us  to  come  to  a  definite  conclu- 

*  Dr.  Sanders  asserts  {Centra Iblatt  fur  die  Mfd.  Witaeu.t  1868)  that  he  has  u.«eil  chloride 
of  potassium  instca<l  of  the  bromide,  with  equally  good  results,  in  epilepsy.  The  bromide 
of  potassium  probably  acts  as  a  unit;  but  any  one  desirous  of  investigating  this  point 
ahould  consult  also  Steinauer's  paper  in  Virchow*$  Archiv,  Bd.  lix. 
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sioD,  but  I  have  been  unable  to  find  a  recorded  death  from  the  disease  afler 
the  free  exliibition  of  the  bromide,  although,  according  to  Dr.  Roenier,  one 
or  two  have  occurred.  Not  less  than  a  half-ounce  of  the  salt  should  be  ex- 
hibited in  the  day,  and  at  night  chloral  should  be  used  as  a  hypnotic  (see 
Chloral). 

The  following  table  contains  all  the  statistical  information  I  have  on  the 
subject.     Cases  not  otherwise  marked  recovered : 


BEP0RTER8. 

No. 

Kind. 

Placc  Rkportxd. 

BsSULTt. 

Pr.  I^iohenul. 

TraumaUc. 

London  Lancet,  Feb.  1869. 

Pr.  IhTl.y. 

•• 

Boston  M«h1.  and  Surgical  Journal. 

3IoridiIa  also  used. 

A.  ForguiMJon. 

u 

Edinburirh  3I('d.  Journal,  July,  1^72. 
U.  S.  .\nny  BI«m].  Department  Circu- 
lar No.  :i,  .\UK.  1»71. 

Chloral  aUo  uied. 

Dr.  Panai. 

u 

Gazette  Ilebduuiadaire,  No.  26, 1872. 

opium  Hlao  used. 

Dr.  C.  L.  Bard. 

tt 

New  U<'niiMlin4,  Jan.  I87:J. 

Dr.  BruchoD. 

u 

BuUotia  Tbdrapeutique,  vol.  IxxTil. 
p.  8. 

Sninll  bleeding  and 
etherizatiuu  aLto 
used. 

Robert  Brown. 

u 

Edinburgh  Med.  and  Surg.  Journal, 
v.d.  xiv..  1«09,  p.  002. 

Prot  May  Figueira. 

t4 

Bullerin  Thdrapiiutique,  Tol.  IxxvH. 
p.  4'28. 

Ibitl. 

Iiliopathin. 

n>id. 

Dr.  PunthH. 

TrauDiHtic. 

Deut«ch'Hi  Klinik,  p.  21, 1874. 

Chloral  also  used. 

Dr.  TriMihitlme. 

it 

CanutLi  .Med.  Reconl,  April,  187>. 

Chloral  aI»o  used. 

Allen  Couttii. 

IdJopAthic 

Loudon  Practitloaer,  April,  1871. 

CHl'ibar  bean  also 
used. 

II.  F.  Andrews. 

? 

•                               ? 

H.  K.  Stfel. 

? 

•                               ? 

Died. 

G.  Derby. 

? 

•                               ? 

Took  nearly  12  oi. 
or  the  Halt. 

Dr.  n«ikowoll. 

? 

•                               ? 

Dr.  llaucock. 

? 

•                              T 

Died.t  30  grains 
of  the  bromide 
every  ftiur  hours, 
with  20  min:ms 
of  the  tincture  of 
belladonna. 

In  stri/chmn-poisonmg^  Dr.  Saisson  has  demonstrated  its  value  by  experi- 
ments on  animals,  and  Dr.  Chas.  B.  Gillespie  {American  Journal  of  the 
Medical  Sciences^  Oct.  1870)  and  Dr.  C.  L.  Bard  (Philadelphia  Medical 
Times,  June,  1871)  have  each  reported  recovery  under  its  use,  with6ut 
vomiting,  afler  the  ingestion  of  three  grains  of  the  alkaloid. 

In  nervous  excitement  connected  with  the  genital  function,  the  bromides 
are  oflen  of  great  value.  When  there  is  actual  inflammatory  disease,  as  in 
ffom/rrhoea,  the  drug  frequently  fails  to  effect  the  desired  end.  When,  how- 
ever, there  is  no  organic  lesion  of  the  organs  or  of  their  nerve-centres,  the 
continued  dose  almost  always  succeeds  to  a  greater  or  less  extent.  I  have 
found  the  remedy  effective  in  cases  of  semi-impot'Cnce  from  over-irritability 
of  the  oi'gans  causing  emission  too  soon  during  attempted  sexual  congress. 


*  All  the  oases  marked  with  an  asterisk  are  taken  from  Dr.  Roomer's  paper  {St,  Louia 
Medical  and  Sunjical  Jonrnnly  1873).     I  believe  they  were  all  traumatio. 

f  Since  the  belladonna  probably  did  as  maoh  harm  as  the  bromide  did  good,  this  oase 
ought  to  be  excluded. 
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There  is  abundant  evidence  as  to  the  value  of  the  remedy  in  nympltomania. 
As  an  adjuvant  to  other  physical  and  moral  measures  of  relief,  the  salt  may 
be  used  with  satisfaction  in  men  suffering  from  masturbation.  In  nervous 
symptoms  occurring  at  the  time  of  the  menopause  or  complicating  uterine 
disease,  and  in  the  peculiar  train  of  morbid  phenomena  arising  from  the  forced 
suppression  of  the  sexual  function  in  vigorous  individuals  of  either  sex  to 
whom  circumstances  have  denied  marriage,  the  bromides  have  almost  a 
"  unique  power." 

Dr.  Ch.  Bernard  (  The  Clinic,  Sept.  1 874 ;  from  Bulletin  G^n.  de  TUrap.) 
affirms  that  the  bromide  of  potassium  in  doses  of  from  twenty  to  forty-five 
grains  a  day  removes  with  marvellous  quickness  malarial  enlargements  of  the 
spleen. 

Administration. — I  have  known  half  an  ounce  of  the  bromide  to  be 
taken  at  once  without  inducing  any  serious  symptoms ;  and  in  severe  acute 
cases,  as  in  tetanus  and  strychnia- poisoning,  it  is  perfectly  safe  to  administer 
tWo-drachm  doses  at  short  intervals,  as  the  case  may  require.  Almost  all  the 
indications  for  the  use  of  the  bromide  are  best  met  by  the  so-called  continuous 
dose, — i'.e.,  by  the  administration  of  so  much  in  the  twenty-four  hours  until 
an  effect  is  induced.  Thus,  in  epilepsy,  half  a  drachm  may  be  given  four 
times  a  day,  to  be  increased  to  one  drachm  (half  an  ounce  a  day)  if  neces- 
sary ;  although  as  little  of  the  remedy  as  will  suffice  to  prevent  the  recur- 
rence of  the  fit  must  be  used  :  yet  any  amount  necessary  to  do  this  should  be 
given,  unless  bromism  be  produced  before  tlie  paroxysms  are  arrested.  The 
remedy  nuist  be  exhibited,  in  a  solution  freely  diluted,  after  nieals.  In  some 
cases  it  causes  diarrhoea,  which  may  generally  be  checked  with  small  doses 
of  opium. 

AMMONII  BEOMIDUM-BROMIDE  OF  AMMONIUM.    U.S. 

According  to  the  U.  S.  Pharmacopoeia,  this  salt  should  be  prepared  by  the 
precipitation  of  the  freshly-made  solution  of  the  bromide  of  iron  by  water 
of  .ammonia,  the  desired  salt  remaining  in  solution.  It  may  be  obtained  in 
colorless  crystals,  but  genemlly  occurs  in  a  granular  powder,  which  becomes 
yellowish  on  exposure.  It  lias  a  saline,  pungent  taste,  is  readily  soluble  in 
water,  sparingly  so  in  alcohol.  When  mixed  with  mucilage  of  starch,  if 
chlorine- water  be  added  it  becomes  vellowish  brown  ;  a  blue  tint  would  indi- 
Ciite  the  presence  of  iodine. 

Physiological  Action. — The  physiological  action  of  the  bromide  of 
ammonium  has  not  as  yet  been  fully  investigated ;  but  our  present  knowledge 
indicates  that  whilst  in  many  points  it  res<»nibles  that  of  the  corresjmnding 
salt  of  potassium,  in  others  it  differe  essentially  from  the  latter.  According 
to  Dr.  N.  Bistroff  (Reirhcrf's  Arvlnv  filr  Anatomie,  18GS,  p.  72!5),  when 
two  decigrammes  are  admin i.^tered  to  a  frog,  a  period  of  quietude  and  less- 
ened irritability  is  induced,  which  after  fifteen  or  twenty  minutes  gives  place 
to  violent  tetanic  convulsion.     Later,  all  excitability  is  lost,  so  that  even 
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burning  calls  forth  no  recognition ;  the  frog  lies  in  whatever  position  it  is 
placed  in,  the  spasms  become  more  violent,  and  death  ensues.  Similar  phe- 
nomena have  been  witnessed  by  both  Bistroff  and  Amory  (^The  Physio- 
logical Action  of  tJie  Bromide  of  Potassium  and  of  the  Bromide  of  Ammo- 
nium, Boston,  1872)  in  the  rabbit  and  guinea-pig,  although  in  one  of  Dr. 
Amory's  experiments  the  guinea-pig  died  without  convulsions  having  been 
noted.  The  curious  abolition  of  reflex  action  and  of  sensibility  consentaneously 
with  the  occurrence  of  violent  convulsions  was  noted  frequently,  and  deatli 
seems  always  to  have  resulted  from  asphyxia.  In  the  experience  of  Dr. 
Bistroff,  moderate  non-fatal  doses  produced  only  weakness  and  uncertain 
movements  in  the  rabbit. 

The  bromide  of  ammonium  appears  to  exert  very  little  influence  upon  the 
peripheral  motor  apparatus.  Amory  has  seen  the  nerves  retain  their  power 
of  conduction  after  having  been  placed  in  a  "  strong  solution  ;"  and,  accord- 
ing to  Dr.  Bistroff,  muscles  retain  their  irritability  after  five  minutes'  soaking 
in  a  ten  per  cent,  solution.  According  to  the  latter  observer,  the  heart 
always  continues  beating  after  death  from  the  drug,  and  the  heart  removed 
from  the  batrachian  and  laid  in  a  ten  per  cent,  solution  did  not  in  any  degree 
lose  its  normal  activity.  Even  a  twenty  per  cent,  solution  dropped  upon  the 
bared  heart  produced  only  a  momentary  arrest  of  the  ventricular  systole. 
On  the  other  hand,  it  is  proper  to  state  that  Dr.  Purser  asserts  that  the 
hciirt  is  soon  brought  still  in  diastole  in  poisoning  by  this  salt,  and  that  the 
nerves  and  muscles  also  lose  their  irritability  sooner  than  after  poisoning  by 
bromide  of  potassium. 

The  subject  certainly  needs  further  investigation  ;  but  it  seems  to  me  most 
probable  that  the  bromide  of  ammonium  exerts  less  influence  upon  the 
muscles  than  the  bromide  of  potassium,  but  that  in  other  respects  their 
actions  are  very  similar.  The  experiments  of  Amory  indicate  that  the 
ammonium  salt  affects  temperature  and  acts  on  the  capillaries  in  the  same 
way  as  that  of  potassium,  and  that  it  is  also  eliminated  in  a  similar  manner. 

The  experiments  of  Dr.  Bistroff  show  that  in  the  cat,  at  least,  the  bromide 
of  ammonium  has  no  especial  influence,  as  has  been  claimed,  upon  the 
superior  laryngeal  nerves. 

TuERAPEUTics. — The  bromide  of  ammonium  has  been  employed  by  prac- 
titioners for  exactly  the  same  purposes  as  the  corresponding  potassium  salt, 
but  certainly  has  not  made  its  way  into  general  use.  Dr.  Brown-Secjuard 
commends  highly  the  combination  of  it  and  its  sister-salt  in  epilepsy  m  being 
much  superior  to  either  of  them  alone.  He  gives  sixty  grains  of  the  potas- 
sium with  thirty  of  the  ammonium  salt,  and  claims  especially  immunity  from 
the  disjigreeable  symptoms  of  bromism.  On  the  other  hand,  Echeverria 
(0/t  Epilepsy  J  p.  316)  asserts  that  the  combhiation  is  in  no  wise  superior  to 
the  bromide  of  potassium.  Prof  Clark,  however  (loc.  cif.y  p.  106),  from  an 
experience  in  other  than  epileptic  neuroses,  is  inclined  to  coincide  with  Dr. 
Brown-Sequard.     The  disease  in  which  the  bromide  of  ammonium  has  been 
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most  used  is  pertussis.  Dr.  J.  M.  Da  Costa  commends  it  highly  in  acute 
rheumatism  (Pennsylvania  Hospital  Reports,  vol.  ii.)  :  a  drachm  to  a  drachm 
and  a  half  of  it  was  given,  well  diluted,  in  the  twenty-four  hours. 

Several  of  the  bromides  have  been  studied  more  or  less  closely  by  clinicians 
or  physiologists. 

Bromide  op  Sodium  closely  resembles  in  appearance  the  bromide  of 
potassium,  and  has  been  supposed  by  Voisin  to  have  closely  similar  physio- 
logical and  therapeutic  properties.  On  the  other  hand,  M.  J.  V.  Laborde 
states  (Robin's  Journal  de  F Anatomic  et  de  la  Fhysiologie,  1868,  p.  560)  that 
in  double  the  toxic  dose  of  the  bromide  of  potassium  he  has  found  that  it 
does  not  produce  any  characteristic  symptoms  in  the  frog,  the  guinea-pig,  or 
the  dog,  and  leaves  the  animal  perfectly  healthy. 

By  clinicians  the  drug  has  been  used  to  a  considerable  extent.  Dr.  Mere- 
dith Clymer  {New  York  Medical  World,  October,  1871)  claims  that  it  will 
arrest  epilepsy  without  producing  the  unpleasant  cerebral  symptoms  of 
bromism.  He  gives  twenty  grains  three  times  a  day.  Prof.  Hammond 
(^New  York  Medical  Journal,  Dec.  1871)  asserts  that  in  epilepsy  it  is  in  no 
wise  superior  to  the  potassium  salt,  but  claims  that  its  hypnotic  power  is 
much  greater.  M.  E.  Decaisne,  as  the  result  of  the  trial  of  the  drug  in 
twenty-seven  cases  (epilepsy,  cliorea,  hj/steria),  asserts  that  its  action  is  the 
same  as  that  of  the  potassium  salt,  except  that  instead  of  causing  diarrhosa 
it  constipates  {Gomptes-Rendus,  No.  17, 1870).  Notwithstanding  this  testi- 
mony, my  own  experience  is  in  accord  with  the  physiological  teachings,  that 
the  bromide  of  sodium  is  not  at  all  equal  to  the  bromide  of  potassium  in 
subduing  excitation  of  the  reflex  functions. 

Bromide  of  Litiiiu3I  was,  I  believe,  first  employed  in  medicine  by  Dr. 
Gibb  (Report  of  the  British  Association  for  the  Advancement  of  Science, 
1864),  who  recommended  it  as  gently  tonic  and  sometimes  diuretic.  He 
used  it  in  very  small  doses.  Attention  was  first  called  to  it^  employment  in 
nervous  affections  by  Dr.  S.  Weir  Mitchell,  who  stated  (American  Journal 
of  the  Medical  Sciences,  Oct.  1870),  as  the  result  of  his  experience,  that 
when  administered  to  the  amount  of  half  a  drachm  to  one  drachm  dailv,  it 
acts  in  some  ca.ses  of  epilepsy  after  the  bromide  of  potassium  has  failed,  and 
is  generally  efficient  in  about  one-half  the  dose  of  that  salt ;  also  that  its 
hypnotic  action  is  much  more  decided.  Prof.  Clark  (Joe.  cit.,  p.  Ill)  con- 
firms these  observations. 

Bromal  Hydrate. — This  substance,  which  has  been  looked  upon  until 
recently  merely  as  a  chemical  curiosity,  is  formed  by  the  action  of  bromine 
upon  alcohol,  the  alcohol  being  first  converted  into  aldehyde  by  losing  two 
atoms  of  hydrogen,  and  the  bromine  then  replacing  the  remaining  three 
atoms  of  hydiogen.  The  physiologlcid  effects  of  bromal  hydrate  have  been 
especially  investigated  by  Drs.  John  G.  McKendrick  (Edinburgh  Medical 
Journal,  July,  1874)  and  E.  Steinauer  (  Virchoic's  Archiv,  Bd.  lix.  p.  65). 
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Rabuteau  (Gaz,  Hehdom,^  xliii.  p.  681)  has  also  published  a  paper  on  the 
subject,  to  which  I  have  not  had  access.  After  large  doses  death  occurs  in  a 
verj'  few  minutes,  with  contraction  of  the  pupil,  apnoea,  and  convulsions.  After 
smaller  amounts  (three  grains  in  a  rabbit  of  three  or  four  pounds'  weight) 
the  symptoms  are,  successively,  restlessness,  dilatation  of  superficial  vessels, 
contractirin  of  the  pupil  gradually  increasing  to  a  maximum,  enormous  secre- 
tion from  the  buccal  and  nasal  mucous  membranes,  greatly  increased  mpidity 
of  respirations,  deepening  paralysis,  coma,  lessened  frequency  of  respirations, 
annesthcsia,  convulsions,  and  death  from  failure  of  respiration.  When  recovery 
occurs,  according  to  McKendrick  the  first  symptom  of  returning  life  is  con- 
traction of  the  dilated  vessels.  The  details  of  the  physiological  action  of  the 
poison  have  not,  that  I  am  aware  of,  been  worked  out,  but  what  b  known 
does  not  give  promise  of  therapeutic  usefulness.  Clinical  experience  with 
bromal  hydrate  is  still  wanting. 

CHLORAL-HYDRATE  OP  CHLORAL.    U.S. 

Chloral^  which  is  itself  not  used  in  medicine,  is  an  oily  liquid  which  at 
the  ordinary  tcmpenituros  gives  off  pungent  fumes,  and  which  is  manufac- 
tured by  the  action  of  chloral  on  alcohol.  United  with  water,  this  oily  liquid 
is  converted  into  a  hydrate. 

Chloral  ITi/drate^^  or  chloral  of  the  U.  S.  Pharmacopccia,  is  a  volatile, 
crystalline  solid,  of  a  hot,  burning  tiust«,  insoluble  in  cold  chloroform,  but 
very  soluble  in  water,  ether,  and  alcohol.  It  occurs  generaHy  as  transparent, 
colorless  tablets,  but  sometimes  in  acicular  or  even  in  rhomboid  crystals. 
The  compound  of  chloral  and  alcohol, —  Chloral  Alcohnlate, — which  resem- 
bles closely  tlie  hydrate,  can  be  distinguished  at  once  by  its  insolubility  in 
water  and  its  solubility  in  cold  chlorofonn. 

If  an  alkali  be  added  to  a  solution  of  chloral  hydrate,  it  breaks  up  into 
formic  acid  and  chloroform,  which,  when  water  has  been  the  solvent,  at  once 
separates  in  the  form  of  oily  drops. 

PiiYSiOLOdiCAL  Action. — When  applied  to  a  part,  chloral  acts  as  an 
irritant;  and  probably  for  this  reason  it  sometimes,  when  given  by  the  mouth, 
ciuises  vomiting,  or  even  purging.  When  it  is  given  to  man  or  other  mam- 
mals in  moderate  doses,  the  mf)st  prominent  result  in  the  great  majority  of 
instances  is  a  quiet  sleep,  its  closely  allied  as  possible  to  natural  sleep.  The 
subject  can  readily  be  aroused  from  the  lighter  degrees  of  this,  waking  to 
full  consciousness,  but  soon  dropping  off"  again  when  left  quiet.  The  pulse 
is  in  this  degree  of  action  not  aflected,  or  is  rendered  a  little  slower ;  the 
pupil  is  contracted,  but  becomes  normal  so  soon  as  the  subject  is  awakened ; 
the  respiration  Is  deep,  full,  and  regular.  When  larger  amounts  are  given, 
the  sleep  is  much  deeper,  and  may  pass  into  profound  coma ;  the  respirations 


*  There  is  a  ohloral  hydrate  containing  a  very  small  proportion  of  water,  which  is 
insolable  in  the  latter  menstruum.    {Omelin't  Handbook,) 
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fall  in  number ;  the  pulse  is  weakened  and  rendered  slower,  but  may  become 
rapid  and  irregular  if  the  dose  has  been  toxic ;  the  temperature  is  reduced ; 
the  muscular  system  is  relaxed,  and  both  sensibility  and  reflex  action  are 
diminished.  If  a  fatal  dose  has  been  given,  all  these  symptoms  are  inten- 
sified :  with  coma,  intense  muscular  relaxation,  weak,  thready  pulse,  and  a 
pupil  contracted  at  first,  but  afterwards  dilated,  the  animal  gradually  sinks 
into  death,  paralyzed  and  anaesthetic.  The  immediate  cause  of  death  is 
generally  a  paralytic  arrest  of  respiration  ;  but  in  many  cases  there  appears 
to  be  a  simultaneous  arrest  of  the  cardiac  action,  and  it  is  very  possible  that 
fatal  syncope  may  at  times  occur.  At  post-mortem  examination,  congestion 
of  the  meninges  and  substance  of  the  brain  and  cord,  and  of  the  lungs,  is 
commonly  found.  The  blood  is  thought  by  Richardson  {Medical  Times  ami 
Gazette^  Sept.  4,  1870)  to  coagulate  less  firmly  than  when  normal. 

The  most  constant  and  prominent  of  all  the  symptoms  produced  by  moder- 
ate doses  of  chloral  is  sleep :  this  is  without  doubt  due  to  a  direct  action  of 
the  drug  upon  the  cerebrum.  In  most  cases,  as  already  stated,  it  is  (|uiet, 
but  sometimes  it  is  restless,  and  in  man  has  even  occasionally  Iwicn  wildly 
delirious ;  although  it  is  somewhat  uncertain  whether  the  latter  condition 
may  not  have  been  due  to  impurities  in  the  drug.  It  seems  to  be  well 
established  that  in  the  milder  degrees  of  this  sleep  there  is  no  anaesthesia. 
Demarquay  (^BaUetiii  Th^rap,,  torn.  Ixxvii.  p.  307)  claims  that  hyperncsthesia 
very  commonly  follows  the  exhibition  of  small  doses.  Bouchut  (Xcto  York 
Med,  Gazette  J  Dec.  1870)  found  that  it  does  occur,  although  somewhat 
rarely.  l)ieulaf(»y  and  Krishaber  (American  Journ.  Med.  Sci.^  Jan.  1870), 
Giovanni  and  Kanzoli  {Schmidt's  Jnhrhiichcr^  Bd.  cli.),  confirm  this,  whilst 
Liebrcich  and  Labb^e*  deny  it,  and  Hammai-stcn,  who  has  noticed  such 
hypernesthesia,  is  inclined  to  think  it  apparent  rather  than  real.  It  aj)peiirs 
to  me  most  probable  that  ita  existence  must  be  acknowledged  either  as  a 
constant  or  an  occjisional  phenomenon,  for  llajewsky  (^SchmidC s  JahrlnUher^ 
Bd.  cli.),  as  the  result  of  apparently  very  elaborate  experimentation,  recog- 
nizes it,  and  also  states  that  there  is  in  frogs  a  corresponding  period  of  over- 
excitability  of  the  reflex  centres.  The  last  observer  mentions  that  in  ral.>bits 
he  has  noticed  a  glowing  heat  borne  without  much  complaint,  when  pinch- 
ing would  produce  violent  outcTies.  There  can  be  no  doubt,  however,  that 
in  very  large  doses  chloral  produces  anajsthesia ;  but,  unless  the  amount 
employed  be  so  great  as  to  be  almost  toxic,  this  anaesthesia  is  in  most  cases 
very  trifling. 

Motor  System. — The  paralysis  and  loss  of  reflex  excitability  induced  by 
chloral  are  not  muscular  in  their  origin,  for  Labbee  has  found  that  after  death 
the  muscles  respond  perfectly  to  galvanism.  Both  Labbee  (loc.  cit.)  and  Ka- 
jcwsky  {loc.  cit,)  have  found  that  the  motor  nerves  are  in, no  wise  affected  by 

♦  He  has  noticed  it,  however,  in  a  dingle  case,  confined  to  the  ears.    {Archives  G^nfraUtf 
1870,  tome  xvi.  p.  338.) 
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large  or  even  fatal  doses  of  chloral,  which  must  therefore  act  upon  the  spinal 
cord  to  produce  the  paralytic  phenomena.  The  experiments  of  Rajewsky 
have  afforded  positive  confirmation  of  the  conclusion  arrived  at  by  this  process 
of  exclusion  ;  for  he  found  that  in  the  latter  stages  of  chloral-poisoning  direct 
irritation  of  the  spinal  cord  gave  rise  to  much  less  severe  spasms  than  in  the 
unpoisoned  animal.  Before  this  paralytic  stage  is  reached,  as  already  stated, 
Ilajewsky  affirms  that  in  the  frog  there  is  a  period  of  increased  reflex  activity, 
and  that  at  this  time  stimulation  of  the  spinal  ganglia  shows  that  they  are 
more  susceptible  than  normal.  According  to  the  observer  last  named,  these 
phenomena  occur  just  as  freely  after  destruction  of  Setschenow's  centre  in 
the  frog  as  before,  and  are  therefore  independent  of  it. 

Circidation. — According  to  Demarquay,  when  chloral  has  been  adminis- 
tered to  animals  there  is  evident  enlargement  and  engorgement  of  all  their 
blood-vessels ;  and  Rajewsky*  states  that  he  has  found  sinking  of  the  blood- 
pressure  in  rabbits  from  small  as  well  as  large  doses  of  the  drug.  On  the 
other  side,  Labb6e  (Joe.  ciL,  p.  341)  asserts  that  the  rabbit's  ear  grows  pale 
after  the  injection  of  a  very  feeble  dose.  In  man,  Bouchut  has  obtained 
sphygmographic  traces,  which  he  thinks  indicate  a  primary  increased  arterial 
tension.  Nancias,  of  Venice,  has  found  the  tension  normal,  but  Anstic  and 
Andrews  {American  Journal  of  Insanity,  July,  1871)  confirm  the  results 
of  Bouchut  when  small  doses  are  employed.  After  very  large  doses,  accord- 
ing to  both  Andrews  and  Da  Costa  {Amer.  Jour,  Med.  Sci.,  April,  1870), 
the  tracings  indicate  very  much  lessened  arterial  pressure.  Whatever  may 
be  the  effect  of  small  doses  (and  the  point  needs  further  investig:ition),  it 
seems  well  made  out  that,  both  in  man  and  animals,  by  large  doses  the 
blood-pressure  is  very  much  lessened,  probably  in  part  owing  to  vaso-motor 
paralysis,  but  in  largest  measure  to  an  action  of  the  drug  on  the  heart. 
Various  observers  state  that  there  is  in  man  and  the  lower  animals  at  this 
time  slowing  of  the  pulse,  which,  according  to  Rajewsky,  is  altogether  inde- 
pendent of  the  inhibitory  nerves  in  the  frog  and  rabbit,  occurring  equally 
after  as  before  their  section.  When  toxic  doses  have  been  employed,  the 
heart,  aft^r  numerous  pauses,  is  finally  arrested  in  diastole.  This  arrest 
appears  not  to  be  muscular  in  its  origin,  for  both  Rajewsky  and  Labbde  state 
that  galvanic  stimulation  will  produce  a  single  full  beat ;  and  the  latter  author 
affinns  that  when  the  cord  has  been  previously  cut  in  the  frog,  the  heart  will 
continue  to  beat  for  hours.  Further,  Labbi^e  states  that  when  powdered 
chloral  is  placed  upon  the  frog's  heart  freely,  there  results  a  marked  slowing, 
but  no  arrest,  of  its  action.  It  would  seem,  therefore,  most  probable  that  the 
chloral  influences  the  heart  through  the  centres  at  the  base  of  the  brain. 

In  poisoning  in  man,  the  pulse  has  towards  the  last  been  very  feeble, 

*  The  work  of  Rajewsky  was  done  under  Professor  Rosenthal,  and  the  resalts,  without 
the  experiments,  were  published  as  an  inaugural  thesis.  Of  course,  half  of  its  ralne  ii 
loFt  for  want  of  the  experimental  records,  and  the  subject  needs  re-investigation.  I  am 
acquainted  with  the  pamphlet  only  through  Schmidt**  JakrbUcher. 
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generally  rapid  and  irregular,  and  even  in  some  cases  in  which  recovery  has 
occurred  it  has  been  altogether  absent  for  a  time. 

Rttspiratlon, — In  full  doses,  chloral  leSvSens  the  niunber  of  respirations  per 
minute,  causing  them  to  become  slow  and  full ;  and  when  toxic  doses  are 
taken  this  action  becomes  more  and  more  marked,  until  finally  the  rhythm 
is  very  much  affected,  and  the  respiration  grows  very  irregular,  and  some- 
times very  rapid  and  shallow,  until  finally  it  ceases.  As  these  phenomena 
occur  equally  after  section  of  the  vagi  (Rajewsky),  the  influence  of  chloral 
must  be  exerted  upon  the  respiratory  centre  at  the  base  of  the  brain. 

Temperature. — A  most  remarkable  action  of  chloral  is  upon  the  tempera- 
ture; and  in  this  point  all  observers  are  in  accord  with  Dr.  Richardson,  of 
London,  who  has  seen  it  fall  G°  F.  in  a  rabbit  w^hich  recovered.  Bouchut 
has  noticed  a  fall  of  2°  (C.  ?)  in  an  infant,  and  Da  Costa  and  other  observx'rs 
have  noticed  lesser  reductions  of  temperature  in  man  after  therapeutic  doses. 
In  a  case  reported  by  Dr.  Levinstein  (^Lancet ^  i.  1874),  after  six  drachms  of 
chloral  the  temperature  rose  to  39.5°  C  (102.1°  F.),  and  afterwards  fell  to 
32.9°  C.  (91 .22°  F.).  Ilammarsten  has  found  that  the  fall  of  temperature 
is  very  rapid,  G°  C.  in  an  hour,  and  that  it  is  dependent  upon  diminished 
production  of  heat,  since  it  occurs  equally  in  animals  well  wrapped  up  and 
laid  in  a  warm  place. 

The  physiological  action  of  chloral  may  be  summed  up  as  follows.  TTpon 
the  cerebrum  it  acts  as  a  most  powerful  and  certain  hypnotic ;  in  full  doses  it 
acts  as  an  intense  depressant  upon  the  centres  at  the  base  of  the  l)rain,  and 
upon  the  spinal  cord,  causing  slowing  and  weakness  of  the  luMirt's  action, 
probably  vaso-motor  paralysis,  slowing  of  the  respiration,  }in<l  muscular  weak- 
ness, with  a  certain  amount  of  aiKTSthcsia ;  in  fatal  doses  it  causes  death  gen- 
enilly  by  arresting,  through  paralysis  of  the  nerve-c(?ntres,  first  respiration, 
and  finally  the  heart  in  dijistole.  Its  action  in  verj^  small  cl<»ses  is  uncertain, 
but  there  is  considerable  evidence  to  indicate  that  it  irritates  or  stiniulat<\s  the 
spinal  and  the  cardiac,  and  even  the  vaso-motor,  centres.  On  the  vagi  and 
on  the  motor  nerve  trunks  it  has  no  marked  influence. 

Actum  as  ChloraL — The  conversion  of  chloral  bv  alkalies  in  solution  into 
chloroform  and  formic  acid  first  suixirested  its  use  in  medicine  to  I^iebnMch 
(  Wiener  Mnlizluische  Wochoisrhri/t,  August,  18G9)  ;  and  the  theory  that  its 
action  is  really  due  to  chlorofonn  generated  by  the  alkalinity  of  the  blood 
has  been  received  with  favor  by  Personne  and  other  writers.  The  evidence 
by  which  this  theory  is  to  be  disproven  or  established  is  twofold  in  its  nature, 
— i.e.,  chemical  and  physiological. 

Personne  (Journal  de  Pharmacie  et  de  Chimiey  1870),  by  distilling  the 
blood  of  animals  poisoned  by  chloral  at  40°  C.,  a  temperature  decidedly  above 
that  of  the  body,  obtained  chloroform  ;  and  his  results  have  l)een  confirmed 
by  Pellogio  (Schmulf^s  Jahrhilcher,  Bd.  cli.  p.  89)  and  other  chemists,  so 
that  I  think  their  correctness  is  not  to  be  (|uestioned.  They  are,  however, 
not  decisive,  for  it  is  very  possible  that  the  chloroform  may  be  formed  during 


^^^^■K  DEPRESSO-MOTOIiS.  33tl 

the  diatillBtion,  owing  to  tlie  comparatively  high  heat  employed.  This  en- 
dencc  ifi,  then,  to  be  thrown  out,  eepecialiy  as  Hftmrnaisten  {Ibid.,  Bd.  di.) 
hua  found  that  if  chloral  be  mixed  with  fresh  blood  and  Btreams  of  nrbonio 
acid  be  furced  through  it,  no  chloroform  can  be  detect«d,  but  if  the  mixture 
be  heati^  the  latter  can  be  obtained  in  abundance.  Further,  in  dogs  deeply 
poisoned  with  clilond  (he  same  observer  examined  the  expired  air  and  a  por- 
tion of  the  blood  without  finding  chloroform,  althongh  when  a  clyster  of  tha 
annesthetic  was  given  to  the  poisoned  animal  chloroform  could  be  detected  in 
a  few  minutes,  in  both  itie  blood  and  the  breath.  In  non-chloraliied  animals 
to  which  similar  enemata  were  given,  the  chloroform  could  be  found  in  the 
breath  before  onieDtheeia  was  induced.  Rajewsky  {Ibid.,  Bd.  cli.)  has  con- 
firmed these  results,  as  has  also  Amory  (iVno  York  Med.  Joura.,  1870):  bo 
that  it  may  be  considered  settled  that  chloml  mixed  with  blood  at  ordinary 
temperatures  remains  unaltered,  and  that  in  the  most  severe  poisoning  no 
chloroform  can  bo  detected  either  in  the  blood  or  in  the  expired  air.  Ham- 
ntarBlcn  exaoiined  the  blood  and  expired  air  unsueceesfully,  for  chloral,  in  I 
dogs  poisoned  with  the  drug;  but  Amory  (loc.  eit.,  p.  616)  has  obtained-i 
from  the  blood  acicular  crystals,  evidently  of  ehlornl.  It  is  still  uncertaia 
what  hecotnes  of  the  suhstajicc.  whether  it  is  finally  destroyed  in  the  organism 
or  eliminated  unchanged.  AH  attempts  to  find  it  in  the  breath  or  in  the 
secretions  have  so  far  yielded  n^ative  results  only ;  but  this  may  be  because 
there  is  no  known  delicate  test.  | 

To  my  mind,  in  this  case  the  physiological  evidence  is  in  strict  accord  with  { 
the  chemical  facte,  for  the  symptoms  induced  by  chloral  are  only  analogons  to 
those  caused  by  chloroform,  tint  xdenlteal  vrit}i  them.  As  was  pointed  out  by 
Dr.  S.  Weir  Mitchell,  and  as  any  one  can  readily  verify,  if  proportionate  doses 
of  chloral  and  chloroform  be  given  to  animals  the  sleep  induced  hy  the  former 
is  not  only  much  more  prolonged,  but  also  more  intense ;  further,  the  antes- 
tbetic  effect  of  chloroform  is  much  more  intense  than  that  of  chloral.  More- 
over, Djurberg  {Sckmidl'iJnhrbUeher,  Bd.  cli.  p.  84)  has  shown  that,  whilst 
after  chloroform-poisoning  biliary  cotoring-mattcrs  appear  in  the  urine,  after 
chloral -poisoning  none  can  be  detected,  and  that  when  chloral  is  added  to 
blood  outside  of  the  body  no  destruction  of  the  red  disks  occurs. 

As  was  first  shown  by  Cohnheim,  if  the  abdominal  vein  of  a  frog  be 
intil  almost  all  the  blood  is  washed  out 
nith  the  foreign  fluid,  the  batrochian 
1  apparently  perfect  health.  Both  Ra- 
n  {Reicktrl'i  Archw/ilr  Aaalomie  wnrf 
Phj/nioUigie,  1870,  p.  34li)  have  found  that  upon  these  "  salt  frogs,"  with  the  , 
circulating  fiuid  completely  neutral,  the  chloral  acts  precisely  as  in  the  normal  | 
frog. 

I  think  the  evidence  which  has  h«cn  adduced  completely  disproves  the 
chloroform  theory,  and  forces  assent  to  the  proposition  that  chloral  acta  J 
directly  upon  the  organism. 

21 
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Therapeutics. — The  resulta  of  the  clinical  use  of  chloral  are  in  strict 
accord  with  its  known  physiological  action.  The  indication  which  it  most 
useiuUj  meets  is  to  induce  deep.  The  more  purely  nervous  the  wakefulness 
is,  the  more  successful  is  this  remedy.  When  from  functional  over-excite- 
ment of  the  brain  due  to  excessive  mental  strain,  or  from  anxiety  or  other 
kindred  cause,  the  patient  cannot  sleep,  chloral  is  by  &r  our  most  valuable 
hjrpnotic.  On  the  other  hand,  when  severe  pain  causes  wakefulness,  chloral 
is  of  very  little  value, — at  least  in  doses  which  I  think  safe.  Sometimes 
even  in  these  cases  sleep  will  come,  but  it  will  very  often  be  a  restless, 
troubled  sleep,  with  moaning  or  other  indications  of  suffering ;  and  it  may 
be  that  the  patient  on  awaking  will  complain  that  he  has  suffered  more 
whilst  sleeping  than  when  awake. 

In  the  sleeplessness  occurring  at  times  during  convalescence  from  acute  dis- 
ease, chloral  is  very  efficacious.  In  the  early  stages  of  fevers  it  is  sometimes 
of  advantage;  Dr.  Russell  (^Glasgow  Medical  Journal,  Feb.  1860)  recom- 
mends it  especially  in  the  wild  delirium  of  typhus  in  its  earlier  stages.  In 
advanced  fever-cases,  when  the  symptoms  are  gravely  adynamic,  I  conceive 
that  the  use  of  chloral  would  be  very  perilous.  In  delirium  tremens  it  often 
induces  sleep  readily,  but  not  rarely  it  fails,  even  in  large  dose.  In  the 
sleeplessness  of  acute  puerperal  or  non-puerperal  mania,  there  is  abundant 
testimony  to  the  value  of  chloral. 

Dr.  Lyon  Playfair  (^Lancet,  1874,  vol.  i.)  has  introduced  the  use  of  chloral 
as  a  means  of  alleviating  the  sufferings  of  parturition,  and  has  been  followed 
to  some  extent  by  other  practitioners.  He  affirms  that  it  produces  a  drowsy 
state,  from  which  the  woman  is  aroused  by  the  uterine  contractions,  which 
are  almost  robbed  of  their  painful  character.  So  soon  as  the  "  pains"  begin 
to  be  active  he  administers  fifteen  grains  of  the  drug,  repeating  the  dose  in 
twenty  minutes  ;  thirty  grains  usually  are  sufficient,  and  he  has  never  given 
more  than  a  drachm  during  a  labor.  Towards  the  close,  when  the  *'  pains" 
become  very  severe,  inhalations  of  chloroform  or  of  ether  may  be  practiced  in 
the  usual  manner.  It  is  affirmed  by  other  obstetricians  that  in  rigidity  of 
the  OS  chloral  is  often  of  great  service,  by  aiding  in  the  desired  relaxation, 
and  at  the  same  time  materially  alleviating  suffering. 

On  the  whole,  as  a  pure  hypnotic  chloral  is  indeed  unequalled,  and  may 
be  used  in  all  cases  when  no  contra-indication  exists. 

The  second  indication  to  meet  which  chloral  may  be  employed  is  to  relax 
spasm.  For  this  purpose  it  has  been  used  with  advantage  in  puerperal  and 
urmmic  convidsions.  It  must  be  remembered  that  in  many  of  these  cases, 
although  next  to  chloroform  the  best  palliative,  it  is  only  a  palliative,  and 
must  only  be  used  to  quiet  the  nervous  disturbance  until  other  remedies  can 
have  time  to  act.  In  tetanus  it  has  been  claimed  that  chloral  is  tlie  remedy. 
Dr.  Jos.  R.  Beck  {St,  Louis  Medical  and  Surgical  Journal,  June,  1872) 
has  collected,  of  the  traumatic  form  of  the  disease,  thirty-six  cases,  with 
twenty-one  recoveries,  in  which  chloral  constituted  the  whole  or  the  major 
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part  of  the  treatment,  Beference^*  are  pvoa  below  to  thirty-one  cases  in 
addition ;  so  that  the  figures  stand  thirtj-tbree  reooTorieH  and  thirty-four 
deaths.  The«e  resulu  do  mit  »eein  lo  warrant  the  high  estimate  which 
hns  been  set  upon  the  value  of  chloral  in  tetanus.  Recently,  however,  Dr. 
Macntiniaro  {Practili'mer,  November,  1374)  has  been  employing  the  remedy 
in  a  different  way  from  what  is  usun!.  Believing  that  it  exerts  very  little 
control  over  the  spasms,  he  has  not  used  it  for  such  purpose,  but  has  em- 
ployed it  simply  as  a  hypnniic,  giving  the  patient  forty  graJna  of  it  at  bed- 
time, and  only  when  the  temperature  riaes  above  101°  F.  a  single  dose  of 
thirty  grains  in  the  morning.  No  other  medicine  is  given,  but  the  patient 
is  made  to  swallow  four  ounces  of  milk  « 
e^  being  mixed  with  the  milk  mortiing,  ni 
in  this  way  out  of  twenty  conscculivi 
natives  of  India  he  has  saved  seventec 
evidence  is  irresistible  that  chloral  iu  letai 
hypnotic,  and  as  such  only  in  the  evening. 

In  tn'inivi  wiKmlivm  Dr.  IVidenhofer  {Boston  Mett.  and  Svjy.  Jirtr 
1874)  recommends  it  very  highly.    He  says  that  in  the  Children's  Huspitol  he 
formerly  lost  all  his  cases,  hut  that  by  its  use  he  has  saved  sis  out  of  twelve,  i 
He  gives  it  to  a  young  babe  in  one-  and  two-grain  doses  by  the  mouth,  or,  I 
when  the  epusms  prevent,  in  double  the  quantity  by  the  rectum.     In  chorea   \ 
chloral  has  been  used  sometimes  with  great  advantage,  more  often,  I  think, 
with  the  result  of  simply  diminishing  temporarily  the  choreic  movements, 
and  sometimes  without  any  oSect.     In  my  own  experience  the  movemen1« 
have  generally  returned  with  unabated  violence  so  soon  as  its  exhibition  was 
suspended.     As  a  nocturnal  quiclant  and  hypnotic,  it  would  appear  to  ofibr 
very  great  advantages  Jn  cases  of  acute  chorea  in  which  speedy  death  la 
threatened  from  the  incessant  and  violent  movements;  also  in  cases  com- 
plicated with  fractures,  where  a  temporary  lull  is  of  importance. 

In  puerpcrtd  convulsions  its  use  in  lai^e  doses  has  met  with  a  great  deal 
of  favor  (see  I'/ii/<t.  Med.  Timrs,  vol.  iv.).  A  half-drachm  may  be  exhibited 
at  once,  and  half  the  quantity  every  hour  or  two  pro  re  nala. 

In  the  eonviihions  of  children  it  has  been  employed  with  apparent  good  ; 
in  cramp*  in  pregnant  women  it  has  been  commended  by  Dr.  Moi^natera 
(  Wiener  Med.  Prcsse,  Nov.  187ij ;  in  si«g\dlut,  by  Dr.  Lcavitt  {Amer.Journ. 


•  REODVKRr.— FergUMon  (£.i>'>i.  M>il.  Jm,rn.,  JdIj,  IS71);  Wittton  {Lanect,  lSTO)j 
Dutlett ;  Mftj ;  BalUntyDS ;  Cuihliig  ( Patifie  Mtd.  and  Sifg.  JoHn.) ;  Lovtgrore  {BrtU 
Mtd.  jQHm.,  18T1,  p.  493) ;  Bcrndail  (.4f(a.i(a  MtH.  and  Surg.  Jimm.,  1ST3,  p.  09) ;  Has. 
uniKrk  {hdioH  Utd.  Oai.,  April,  1S71) ;  Rishclot  {Bullelit  TUrap.,  liiiii.) :  Loolu 
PiipStIaud((7<u.  ifidicaU,-[S-i,p.i7a);  Bnurdv  faull.  T k/rap.,  liiiyl.) :  eaeh  1  cue. 

Fatal.— Porta  {Seimidi'i  Jakrbilrlirr.  Bi.  nti.  p.  IID),  I  euei;  Mtcaiunan  ( Indium 
I,  1S7I),  S  euoa;    B^udon  {Pnllrlia    n^rnj 
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Med,  Set.,  April,  1871) ;  iu  the  spasmodic  nocturnal  enuresis  of  children,  alflo, 
it  may  often  be  used  with  advantage  (Dr.  J.  B.  Bradbury,  Brtt,  Med.  Joum,^ 
April,  1871);  in  laryngismus  stridulus  (Dr.  Behn,  Jahrhuch  fur  Kinder^ 
krankheiten,  1871)  and  other  spasmodic  affections;  in  spermatorrhcea  at 
bedtime  it  is  of  service  (Gkiscoyne,  Brit.  Med.  Joum.,  1872).  In  whooping' 
cough  it  would  really  seem  to  be  of  very  great  value,  as  has  been  attested 
by  Drs.  Adams  {Lancet^  i.,  1870),  Murchison  (^Ibid.j  ii.,  1870),  Eigden 
{Practitioner,  zzvii.,  1870),  Waterhouse  (Ibid.,  Dec.  1870),  and  various 
French  observers.  Small  doses  (two  to  eight  grains),  repeated  at  regular 
intervals  during  the  day,  are  often  very  efficacious.  Another  plan,  especially 
useful  when  the  paroxysms  are  very  severe  at  night,  is  to  give  a  full  dose  at 
bedtime.  When  there  is  a  tendency  to  bronchitis  and  pneumonia,  chloral 
must  be  used  with  care  in  these  cases,  as  in  large  doses  it  favors  congestion 
of  the  lungs :  yet  Murchison  saw  a  very  threatening  case,  complicated  with 
bronchitis  and  pneumonia,  greatly  benefited  by  its  exhibition.  In  asthma  it 
has  sometimes  been  of  use,  but  more  often  it  has  failed.  In  cholera,  Dr. 
Hall  (Lancet,  May  2,  1874),  believing  that  in  the  cold  stage  of  the  disease 
there  is  a  condition  of  intense  nervous  irritation,  has  tried  the  hypodermic 
injection  of  chloral  with  asserted  very  good  results. 

The  third  indication  for  which  chloral  has  been  used  is  to  relieve  pain. 
That  it  will  do  so  when  given  in  very  large  doses  there  can  be  no  doubt ;  but, 
unless  the  dose  be  so  large  as  to  be  dangerous,  my  experience  of  chloral  is 
that  it  is  of  little  value  as  an  anscsthetic.  Its  powers  in  this  direction  are  in- 
comparably less  than  those  of  opium,  and  its  habitual  use  is  probably  attended 
with  very  grave  dangers. 

Theoretically,  chloral  might  be  of  use  to  reduce  temperature.  Its  other 
active  properties  will  probably  completely  interfere  with  its  use  for  this 
purpose  in  the  vast  majority  of  such  cases,  especially  as,  in  order  to  check 
the  development  of  animal  heat,  the  dose  must  be  very  large.  When,  how- 
ever, there  is  a  high  sthenic  state  of  the  system,  it  might  be  tried  with  cau- 
tion ;  but  clinical  experience  is  almost  entirely  wanting.  I  know  of  but  a 
single  case  (Med.  Times  ami  Gaz.,  Nov.  1869)  reported :  in  this  its  use  is 
said  to  have  given  satisfaction. 

Locally  a  solution  of  chloral  (25  per  cent,  saturation)  has  been  used  with 
asserted  good  effects  as  a  stimulant  and  antiseptic  in  foul  ulcers,  buboes,  bed- 
sores, etc.,*  especially  when  the  discharge  is  free.  It  is  also  affirmed  to  give 
great  relief  in  uterine  and  other  cancers. 

Prof.  Or6,  of  Bordeaux,  has  proposed  intravenous  injections  of  chloral  as  a 
substitute  for  ether  and  chloroform  in  surgery,  and  as  a  mesms  of  combating 
tetanus.  His  suggestion  has  been  carried  out  by  himself  and  others  in  a 
number  of  cases  with  asserted  good  results.  But  in  other  instances  it  has 
apparently  caused  death,  and  is,  in  my  opinion,  absolutely  unjustifiable.  The 
risks  are  twofold.  Under  any  circumstances  chloral  occasionally  acts  with 
unexpected  violence,  and  has  caused  death  even  when  exhibited  by  the  mouth 
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in  what  are  iisua11<;  considered  safe  doacs.  It  U  plain  that  this  danger  ia  vastly 
increased  b;  throwing  the  whole  dose  at  once  apon  the  heart  and  nervous  ' 
syBtcm.  Every  one  who  haa  pnu;ticed  intravenous  injcctiona  in  animals  moat 
be  aware  of  the  eitraordinary  results  of  throwing  the  poison  almost  undi- 
luted into  the  cavities  of  the  heart.  Again,  chloral  exerts  a  very  groat  influ- 
ence on  fibrin,  and  has  even  been  U3cd  to  coagulate  the  blood  in  varices;  the 
intravenous  use  of  the  drug  may, therefore,  be  productive  of  thrombi;  indeed, 
M.  Tillaux  has  reported  a  case  in  which  a  venous  ooagulum  was  fuond  after 
death  extending  up  the  arm  even  into  the  axillary  vein,  and  accompanied  by 
a  while  heart-clot* 

The  aiUi»eptic  powers  of  chloral  were  apparently  first  noticed  by  MM. 
Dujardin  Beaumeu  and  Hime  in  1872  (see  BaUtUn  TlUrap.,  Isxxvi.  224). 
Recently  the  subject  has  been  investigalod  by  farious  observers,  especially  by 
Dr.  Keen  and  M.  Pefsonne  {Fhil/i.  Med.  Timet,  vol.  jv.).  It  has  certainly 
been  shown  that  a  solution  of  twenty  lo  forty  grains  to  the  ounce  will  pre- 
serve animal  tissues  for  a  great  while,  and  pnibably  indcGnitely.  Moreover, 
the  finest  microscopical  structure  appears  not  to  l>e  altered  by  a  solution  of 
this  strength.  Dr.  Keen's  first  experiences  led  him  to  hope  that  as  chloral 
does  not  materially  affect  the  color  of  the  tissues,  it  might  be  useful  in  the 
dissecting-room,  and  subsequent  trials  of  it  liavc  confirmed  Dr.  Keen's  Gr!<t 
hopes  {Amer.  Journ.  Med.  Science*,  July,  1875).  Dr.  Keen  has  also  had 
great  satisfoction  in  the  use  of  chloral  to  keep  free  from  odor  the  urinals  of 
paraplegics  and  other  patients  suffering  from  incontinence. 

ToxiCOLOOr. — That  chloral  is  a  dungeroiis  agent,  enpabte  of  destroying 
life,  is  attested  by  a  number  of  published  cases ;  but  this  is  true  of  other 
drugs;  and  the  practjcal  point  to  be  determined  ia,  Does  it  ever  act  out  of 
proportion  Co  the  amount  ingested  ?  or,  in  other  words,  does  the  ordinary 
therapeutic  doae  ever  become  toxic,  and  does  it  ever  uet  in  a  cumulative,  un- 
expected manner  7  Abroad,  it  has  very  commonly  been  prescribed  in  half- 
drachm  and  even  drachm  doses,  and  in  the  vast  majority  of  cases  without 
any  bad  results.  That  thirty  grains  b  not  a  safe  dose  is  shown,  however,  • 
by  the  case  of  Dr.  Beynolds  {Praeiifiotiery  March,  187(1),  in  which  forty-five 
grains  caused  most  alarming  symptoms ;  by  thut  of  Dr.  Wataon  (Med.  ami 
Siny.  Reporter,  Jan.  27,  1871),  in  which  eighty  grains,  given  in  tcn-graia 
doses  spread  over  thirty.«ix  hours,  nearly  proved  fulal ;  and  especially  by  a 
number  of  aises  recorded  by  Dr.  U.  W.  Fuller  {Laiieet,  March,  1871),  in 
some  of  which  very  alarming  symptoms  followed  the  eshibition  of  thirty 
grains,  and  in  one  death  in  a  healthy  young  woman  of  thirty.  Dr.  Schwaig- 
bofer,  of  Vienna,  records  i^Irith  Hoap.  Gaz.,  1873)  coma  and  death  in  a 

■  Ad;  odb  duiroaa  of  tbllowing  tbli  iaiijeat  forther  will  Had  tb«  following  rergtmiMi 

ArcMnt  Qtt<..li.,lS7i;  BulUlm  dt  rAtnd..xxiri\i.,lS7A;  Oat.  ilfd.,xir..Wl;  Qom. 
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drunkard  rullowing  tbe  ingestion  of  half  a  drachm.  Dr.  W.  H.  Lathrop  ( It'or*^ 
Book  of  Tkenipeur!et  and  Pharmacy,  1872,  p.  254)  records  the  case  of  l>'i 
mnn  pruiiously  healthy,  but  suffering  from  delirium  tremens,  who  took  six^, 
grains  between  12  and  1  p.m.,  at  2.30  p.u.  twenty  gruns  more,  and  at  ' 
F.3I.,  110  effect  being  mtmifest,  twenty  grains  more.  His  physicians  then  li 
him  sleepier  and  compluiiiing  only  of  a  slight  paralysis  of  the  lower 
Iremitica ;  and  almost  in  a  momont  ha  was  dead.  This  case,  and  others,  \tat, 
striking,  but  aimilar,  would  sceiu  to  indicate  that  chloral,  if  given  rapidly, 
accuniu1iil«s  in  the  aystciu,  and  finally  kills,  very  possibly,  by  a  sudden  piiruly- 
sis  of  the  heart.  I  tliink  the  praetieal  deduction  ^iwa  these  facts  is  that 
twenty  grains  is  the  highest  safe  doB«  of  the  remedy;  that  this  amount 
should  not  be  repeated  uftener  than  once  an  hour,  and,  after  wisty  gmina 
have  been  taken,  not  for  some  hours,  unless  in  very  urgent  cases,  as  auut« 
tetanus  or  violent  chorea  threatening  speedy  dissolution.  On  the  other  hand, 
recovery  has  been  reported  by  Dr.  Eshloman  {^PkUiDlelphiii  Med.  T^nte*,' 
Oct.  1870)  after  the  ingestion  of  four  hundred  and  sixty  grains. 

The  treatment  of  chloral-poisoning  is  identical  with  that  of  opium-poisos- 
ing,  consisting  in  the  free  use  of  alcoholic  and  external  stimulants,  such  w 
sittaplsnis,  dry  heat,  frictions,  flagellations,  etc.,  I«  maintaiu  the  circulation, 
and  of  shaking,  walking,  application  of  galvanism,  cold  douches,  etc.,  to  kaep-' 
up  the  respiration.  Artificial  respiration  should  always  be  resorted  to  bcroiw 
Qttlural  respiration  altogether  fails ;  and  Clemens  (Schmidt't  Jd/iThUcher,  Bd. 
cli.  p.  99)  has  found  that  animals  asphyxiated  by  chloral  may  otien  be  at  once 
aroused  hy  the  inhalation  of  oxygen.  Hypodermic  injections  of  stryuliniii 
have  been  recommended  on  uncertain  theoretical  grounds,  but  arc  of  doubt- 
ful value.  Atropia  sccuis  to  me  a  much  more  rational  remedy.  Probably 
it  will  hereafter  bo  foun<l  that  it  is  vtry  im[>urtant  in  all  forma  of  threatening 
narcotism  to  maintain  the  unimul  heat.  Dr.  Bruuton  has  shown  {Joanx.  of 
Analtmiy,  viii.,  1874)  that  if  the  bodily  temperature  be  maintained  artificially 
animals  survive  doses  of  chloral  usually  fatal,  or  recover  conscioosnesa  more 
quickly  than  is  normal  after  smaller  doses.  The  inference  is  very  obvious 
that  in  human  chloral- poisoning,  by  the  use  of  dry  external  heat,  hot  blanketa, 
and  other  devices,  the  wanuth  of  the  patient  should  be  maintained. 

Considerabln  attention  has  been  given  both  in  this  country  bnd  abroad  to 
the  subject  of  cAroiiic  c)ihrral-poiiioniitg ;  and,  whilst  some  affections  havfl 
been  erroneously  attributed  to  the  drug,  there  seems  to  be  no  doubt  that  its 
long- con  tinned  use  often  does  produce  serious  symptoms.  The  cases  an 
divisible  into  two  or  three  groups,  which  are,  however,  really  artificial,  as  ii 
shown  by  the  occurrence  of  c&ses  belonging  to  two  or  even  three  of  the 
groups.  The  first  of  these  includes  those  patients  in  whom  the  respiration 
is  chiefly  affected.  The  dyspntca  may  be  slight,  and  may  only  be  felt  at 
times,  OS  afler  exertion  or  after  meals ;  but  it  may  be  constant  and  alamiiiif^ 
Cases  of  this  character  arc  reported  by  Jastruwili,  by  Schule,  nnd  by  Lod^' 
wig  Kim  {Allgfm.  Zfi'eckri/t /Ur  I'-ych'-iIrn;  xxix.,  1872;-  I'ractiliotiet). 
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In  one  instsnce  (Prof.  N.  R.  Smith,  Boston  Mat.  and  Sar^f.  Jonro.,  1871) 
death  Troni  broDchial  cffusiun  is  believed  to  have  been  caused  by  chloral. 

In  the  second  group  of  canee,  eruptions  of  the  akin  are  the  chief  maiiifceta- 
tjons  of  the  tuxieiuia.  In  the  mildest  of  these  thore  is  no  distinct  rash,  only 
the  occasional  Appearance  of  trunsient  red  blotches  on  the  faoe  or  neck.  But 
a  vary  extraordinary  tendency  exists  towards  the  produttion  of  a.  rash  or  dis- 
coloration at  the  slightest  cause,  so  that  drinking  a  gliisa  of  nine  will  produce 
an  intense,  even  livid,  erythematous  redness  of  the  face.  In  other  iustances 
there  is  marked  erythema  (Schule,  AUpem.Zcilschr.  Jar  f^yckititrie,  i.s.vi\i), 
occurring  first  in  spots  njion  the  face,  but  extending  downwards  to  the  trunk, 
becoming  more  and  more  general,  and  showing  h  marked  tendency  to  follow 
the  nerve-trunks.  This  erythema  is  seemingly  due  to  vaso-motor  weakness, 
and  consequently  ia  allied  tti  other  more  urgent  symptoms  seen  in  chloral 
toxcomia.  SumeiJmes  it  invades  the  muoous  membranes,  which  becoma 
red,  swollen,  and  ccdematous ;  and  if  the  glands  are  involved,  as  in  a  casa 
reported  by  Dr.  Chapman  (Laiicrt,  1871),  the  result  may  be  serious.  A. 
deeper  implication  of  the  vaso-motor  and  cardiac  nervous  system  was  proba- 
bly the  cauMe  of  the  general  oedema,  profound  weakness,  and  failure  of  heart- 
action  in  the  case  recorded  by  Prof.  N.  R.  Smith  (£ue.  eit.).  Prof  SmiUi 
also  calls  attention  to  des(|uamation  of  the  cuticle  and  ulcerations  about  the 
nails  as  being  present  in  these  cases. 

In  the  third  group  of  cases,  petechiEe,  cochymoscs,  ulcerations,  and  even 
high  fever  and  other  pygamic  symptoms,  are  asserted  to  have  been  produced 
by  the  continuous  use  of  chloral.  It  seems  to  me,  however,  very  doubtful 
whether  the  drug  really  was  the  cause  of  the  symptoms  which  have  been 
recorded  by  Crichton  Brown,  by  Monkton,  and  by  Kim. 

The  habitual  use  of  chloral  as  a  narcotic  baa  been  indulged  in,  it  ia 
asserted,  to  a  considerable  extent,  and  Dr.  Geo.  F.  Elliott  reports  (Lancet, 
1873,  i.  734)  a  case  in  which  "  delirium  tremens"  followed  the  withdrawal 
of  the  accustomed  draughts. 

Admin  ISTRATION. — Sufficient  has  been  said  as  to  the  dose  of  chloral.  It 
is  best  given  diluted  with  a  weak  syrup. 

Metachlobal  is  prepared  by  acting  on  chloral  hydrate  with  sulphuric 
acid.  The  hard  white  substance  whicb  forms  after  a  few  days  is  washed  with 
water  and  dried  by  means  of  chloride  of  calcium ;  then  mixed  with  gum  it  ia 
formed  into  crayons  which  are  ooated  with  paraffine  for  external  use.  It  ia 
said  to  be  less  irritating  than  chloral  (^Lamxl,  L,  1874). 

ChlokaIi  Camphor.     When  equal  parts  of  chloral   and   camphor  are 
rubbed  hither,  a  clear  liquid  is  produced.     Dr.  Lenox  Browne  claims  that 
this  "  when  painted  over  the  paiufal  parts  and  allowed  to  dry"  ^ves  the    ' 
greatest  relief  in  neurnigin,  and  that  in  lonlhnche  it  is  equally  efficacious. 

Il  occasions  tingling  of  the  skin,  but  never  blisters. 
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Croton-Ch LORAL  HvDRATE,  nliich  tins  veiy  recently  been  brought  for- 
vrard  as  a  rcniedj  hj  Oscar  Liebreich,  is  formed  by  the  uution  of  efalorina 
gas  upon  aldehyde.  It  crysCallizea  id  amall  j^littering  Ubies,*  and  is  aoluble 
with  difficulty  in  water.  Although  its  name  would  seem  to  signify  it,  yet 
cratou -chloral  haa  no  relation  with  croton  oil.  Chomic^aUy,  it  bi  a  cblorated 
aldehyde  of  crotonic  acid.  According  to  Liebreich  {Britith  Med.  Jaura., 
Dec  20,  1873),  a  drachm  of  this  Bulwtauce,  dissolved  in  water,  and  intro- 
duced into  the  stomach,  produces  in  the  course  of  from  fifWn  to  twenty 
minutes  a  deep  sleep,  accompanied  by  unseatliifHia  of  the  bead.  Whilst  the 
eyeball  has  lost  its  irritability,  and  the  trigeminus  nerve  shows  no  rcactioa 
whatever  on  being  irritated,  the  tone  of  the  muscles  reuuilns  unaltered.  Thft 
effect  upon  the  pulse  and  respiration  is  also  stated  to  be  much  less  tJian  that 
produced  by  e<(uiva]ent  doses  of  chloral  hydrate.  Mr.  Liebreicb  states  that 
the  symptoms  after  large  doses  are  deep  sleep,  trigeminal  auoisthesia,  and  death 
by  arrest  of  respiration.  The  circulation,  he  affirms,  is  kept  up  with  great 
tenacity,  and,  even  if  cardiac  action,  as  well  as  respiration,  has  ceased,  arti- 
ficial respiration  is  able  to  restore  the  action  of  the  heart  immediately,  and 
the  life  of  the  animal  may  thus  be  saved.  Immense  doses  of  croton -chloral 
produced  cardiac  paralysis.  These  assertions  of  Liebreich  are  not  borne  out 
by  ihc  seemingly  much  more  elaborate  rescarehes  of  J.  V.  Mering  (^AtoK. 
Experim.  Puthtil.  Therap.,  Feb.  1875).  He  found  that  the  sensibility  of 
ibe  cornea  was  not  abolished  until  the  respiration  was  reduced  to  one-half  ita 
normal  rate.  Id  dogs,  cats,  and  rabbits,  the  blood-pressure  was  reduced 
[empurarily  by  smill  doses,  permanently  by  larger  ones.  Intravenous  in- 
jections of  enfficicDt  quantity  and  concentration  were  followed  by  immediate 
arrest  of  the  heart.  Altogether,  the  symptoms  caused  by  croton-chloial 
seemed  exactly  parallel  with  those  induced  by  cbloral  hydrate. 

Crol  on -chloral,  when  subjected  to  the  influence  of  an  alkali,  first  forma 
allyl- chloroform,  a  triehluratcd  body,  which  is  rapidly  decomposed  into  a 
bi-thlorated  substance  called  bichlorallylene.  Prof.  Liebreich  believes,  but 
does  not  prove,  that  it  is  these  products  of  decomposition  which  uct  upon  the 
ajiimal. 

Croton -uhloral  has  been  highly  praised  by  Liebreich  for  its  powers  of  re- 
licTing  neuralgias  and  other  painful  affections  of  the  trigeuiinns.  He  states 
that  it  will  afford  relief  even  in  severe  tic  douluureitx,  but  is,  unfortunately, 
only  palliative.  His  stAtemcnts  have  been  confinned  by  Drs.  J.  W.  Legg 
{Lnncet,  1873),  Season  Baiter  {BiitUh  Med.  Joum.,  Oct.  1873),  J.  B. 
Veo  (^Lunerl,  Jim.  187'!),  Sidney  Ringer  (Bntah  Mai.  Joum.,  1874),  and 
F.  B,  Lee  (Iliid.).  In  a  single  very  severe  cose  of  oentrio  tic  under  my  own 
care,  ten  grains  of  the  drug  have  given  very  decided  temporary  relief,  and' 
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oompelled  alecp.  It  b  usually  admiDiislered  iu  doses  of  Trom  five  to  twenty  I 
^nim,  in  syrup.  The  safesl  plan  is  to  give  five  grains  everj;  one  or  two  I 
hours  until  thirty  grains  have  been  lakeu  or  relief  uffonied.  1 

AMTLI  NITBITUM-HITBITE  OF  AMYL, 

This  non-officinftl  drug  was  discovered  by  the  French  chemist  Balurd 
(^Annalei  de  Chimk  et  de  Phys.,  xW.)  in  1844,  and  the  attention  of  physi- 
olugieta  was  called  to  it  in  1859  by  Guthrie ;  but  it  was  not  until  18135  that 
Dr.  Richardwii,  of  London,  introduced  it  to  the  notice  of  the  profession. 
Since  that  time  it  has  been  a  good  deal  used,  but  has  not  been  made 
officinal.  It  is  a  yellowish,  oily,  very  volatile  liquid,  of  a  very  penetrating, 
persistent,  fruity  odor.  Ii  is  prepared  by  the  action  of  nitric  acid  ou  amylto  , 
alcohol,  or,  as  it  is  commonly  called,  fusel  oil.  j 

PHrsiOLOOiCAL  ACTIOK. — Nitrito  of  amy]  can  be  absorbed  by  any  surface 
except  the  skin,  but,  on  account  of  its  volatility,  has  hitherto  been  used  in    I 
man  chiefly  by  inhalation.     Owing  to  the  physical  property  just  alluded  to, 
its  action  is  extraordinarily  quick  and  very  transient,  it  being  absorbed  and 
eliminated  with  great  rapidity. 

The  must  prominent  Hyuptoms  induced  when  it  is  inhaled  by  a  man  in 
moderate  quantities,  are  a  Hcnso  of  great  fulneiis  and  distention  of  the  head,    | 
amounting  at  last  to  severe  pain,  and  aci/ompauicd  by  intense  flushing  of  the 
face,  a  deep,  labored  rospiralion,  and  an  escccdingly  rapid,  violent  action  of 
the  heart.     Tbe  succession  of  these  phenomena  is  so  rapid  that  often  they 
eeem  to  be  simultaneous ;  but  it  is  said  that  tbe  cardiac  disturbance  is  some- 
limes  very  distinctly  manifest  before  the  other  symptoms.     It  has  beca   | 
uotioed  by  Peck  and  confirmed  by  Ladendorf  that  objects  look  yellow  to  ] 
a  person  fully  under  the  influence  of  the  drug.     Beyond  the  point  just  \ 
described  the  action  of  the  nitrite  has  rEircly  been  carried  in  man.     In  ons 
or  two  cases  I  have  known  alarming  prostmtioD  to  supervene. 

In  the  lower  animals  the  first  st^jie  of  the  action  is  like  that  just  described 
in  man.  AAer  this  the  breathing  becomes  violently  hurried  and  panting, 
progressive  muscular  weakness  and  diminution  of  reflex  activity  ensue,  and 
finally  death  from  failure  of  respiration, — sensation  and  consciousness  being 
preserved  almost  to  the  last, 

A  very  peculiar  symptom  is  that  a  long  time  before  death  the  arterial 
blood  becomes  of  almost  the  same  color  us  the  venous  blood.  Convulsions 
are  soinedmce  present;  but  in  my  experience  more  often  the  animal  is  ex- 
ceedingly quiet  throughout  the  poisoning.  J 

Elaborate  experimental  studies  of  the  action  of  the  nitrite  of  amyl  upon  | 
tlie  oirculation  in   animals  have   been  wade  by  Dr.  T.  Lauder- Brun ton   1 
{Journal  of  Anitlnmy  and  Pk^siulogy,  vol,  t., — Benehte  der  Mntk.-Phgt, 
Clout  d.  k.  t'lcJta.  Geielhchafi   WUsensch.,  I8G9),  by  myself  {AinericiM 
Journal  r,f  the   Medical  Scifiicct,  July,   1871),  and  by  Dr.   Amcx-Drai    I 
iArchh-e*  dc  Phytioloijie  Nonmle  et   Pulhol'iglqac,  Sept.   1873,  p.   467). 
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The  results  are  so  uniform  and  in  such  accord  that  they  must  be  accepted 
as  proven  facts. 

Circulation. — It  has  been  found  by  all  three  observers  just  mentioned 
that,  although  the  pulse  is  very  much  increased  in  frequency  sometimes  firom 
the  very  beginning,  the  arterial  pressure  is  diminished,  and  finally  is  reduced 
almost  to  zero,  and  that  the  fall  of  pressure  occurs  equally  after  section  of 
the  vagi  as  at  other  times.  As  the  number  of  heart-beats  in  the  uninjured 
animal  is  increased  rather  than  dimiubhcd,  whilst  the  strength  of  the  indi- 
vidual beat  is  not  perceptibly  lessened,  it  is  evident  that,  at  least  in  the  early 
stages  of  the  poisoning,  the  diminution  of  arterial  tension  is  not  cardiac  in 
origin,  but  must  be  due  to  dilatation  of  the  capillaries.  This  conclusion  is 
confirmed  by  an  experiment  of  Brunton,  who  found  that  if  the  descending 
aorta  was  tied  high  up,  no  perceptible  fall  of  pressure  was  produced  by 
the  inhalation  of  the  amyl  salt  until  very  late  in  the  poisoning,  when  the 
heart  itself  was  acted  upon  by  the  drug ;  also  by  the  fact  noted  by  Dr.  Amez- 
Droz,  that  the  arterioles,  but  not  the  veins,  of  the  rabbit's  ear  and  of  the 
frog's  web  can  be  seen  to  dilate  when  the  salt  is  inhaled.'*'  That  dilatation 
of  the  vessels  takes  place  in  man  as  well  as  in  the  lower  animals,  is  shown 
by  the  flushing  of  the  face,  as  well  as  by  the  enlargement  of  the  retinal 
vessels,  noted  by  Dr.  Chas.  Aldridge  (  West  Riding  Lunatic  Reports^  vol.  i. 
p.  187). 

An  interesting  question  which  here  arises  is,  whether  the  dilatation  is 
centric,  due  to  an  action  on  the  vaso-motor  nerve-centres,  or  peripheric,  due 
to  a  direct  action  upon  the  muscular  coat  of  the  arterioles.  I  believe  it  must 
be  peripheral,  and  not  centric,  in  its  origin,  since  both  in  my  own  experiments 
and  in  those  of  Brunton  it  occurred  after  the  arterioles  had  been  separated 
from  the  vaso-motor  centres  by  division  of  the  cord.  This  fact  appears  to 
prove  that  the  fall  of  arterial  pressure  is  due  to  a  direct  paralyzing  action  of 
the  drug  upon  the  coats  of  the  arterioles, — a  conclusion  confirmed  by  our 
knowledge  of  the  local  action  of  the  nitrite  upon  muscular  tissue. 

Bernheim,  however,  asserts  that  this  cannot  be  so,  and  that  the  dilatation 
must  be  solely  due  to  an  action  upon  the  vaso-motor  centres,  because  he  found 
that  galvanization  of  the  cervical  sympathetic  still  caused  contractions  in  the 
vessels  of  the  ear  of  a  rabbit  to  which  nitrite  of  amyl  had  been  given.  As 
pointed  out  by  Pick  (^Centralblatt  Med.  Wissens.^  No.  55,  1873),  Bernheim's 
experiment  does  not  warrant  his  conclusion.  It  only  shows  that  the  mtiscle- 
fibres  in  the  walls  of  the  vessels  are  not  so  completely  paralyzed  as  to  be 
unable  to  respond  to  very  powerful  stimuli.     Dr.  W.  Filch ne  (^PJlUgers 

*  A  noteworthy  faot  asserted  by  Ames-Droz  is  that  after  a  long  period  of  dilatation 
the  vessels  contract  again,  whether  the  inhalation  be  continued  or  not.  I  think  the  ex- 
planation of  this  is  simply  that,  owing  to  the  volatility  of  the  nitrite,  it  soon  all  escapes 
from  the  dossil  of  lint  on  which  it  is  placed  for  inhalation  ;  an  explanation  strongly  con- 
firmed by  a  statement  of  Dr.  Ames-Droz,  that  in  these  oases  a  new  inhalation  was  followed 
by  dilatation  as  before. 
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Arohiv,  p.  478,  Bd.  is.)  dissents  from  the  view  here  taken ;  but  it  soema  to  | 
mo  that  the  fall  of  arterial  pressure  after  panil^'sis  by  section  of  the  vaso- 
motor norvcB  absolutely  proves  that  the  drug  acta  locally  upon  the  arterial 
coats.  It  is,  however,  very  probable  from  the  general  sedative  effect  of  the 
drug  upon  ihe  motor  centres  that  it  acts  also  upua  the  vaso-motor  centres  j 
and  when  the  local  flushings  caused  by  small  doses  of  the  poison  are  borua 
in  mind,  this  probability  is  greatly  enhanced.  Filehne  affirms  that  when  to 
animals,  whoso  lungs  were  exposed,  inhalations  of  the  nitrite  were  given, 
the  change  of  color  was  not  nearly  so  great  as  in  the  ears,  and  that  if  tho 
ayiupatbodu  had  beeu  destroyed  iu  the  occic  in  a  rabbit,  imd  the  uitrit«  of 
auiyl  exhihited,  the  vessels  on  the  unwounded  side  actually  became  larger 
than  those  of  the  opposite  oar.  The  answer  to  these  results  is,  that  opening 
the  chest  must  derange  most  profoundly  the  pneumonio  circulation,  and  that 
all  observations  upon  the  comparutive  size  of  vessels  are  very  apt  to  be  mera 
guesswork  when  the  change  is  slight.  Moreover,  in  Schuller's  esperimenU 
(^Berlin.  Klin.  WochenKkr.,  No.  25, 1874),  after  destruction  of  ihe  cervical 
sympathetic  in  a  rabbit,  inhalations  of  the  nitrite  produced  still  further 
dilatation  of  vessels  of  the  ear,  In  conclusion,  it  seems  to  me  estahlahed 
that  nitrite  of  amyl  docs  act  locally  on  the  coats  of  the  arterioles,  although 
it  may  at  the  same  time  influence  (he  vnso-motor  uenlrca. 

Id  the  latter  stages  of  the  poisoning,  another  factor  enters  into  tlie  causes 
of  lessened  blood-pressure,  the  heart-force  itself  becoming  lai^ly  extin- 
guished by  a  direct  action  of  the  jralson  on  the  muscle. 

The  action  of  nitrite  of  amyl  upon  the  pulse-rate  of  animals  seems  to 
vary ;  in  frogs  the  cardiac  pulsation  is  uot  increaaed,  in  rabbits  it  is  either 
not  increased  (Brunton)  or  slightly  so  (Filehne),  in  dogs  it  is  decidedly 
accelerated.  Filehne  {PflSgrr't  Arehiv,  Bd.  ix.  p.  490)  has  by  u  ungle 
very  ingenious  experiment  seemingly  proved  that  tlie  acceleration  is  due  to 
a  depressing  influence  upon  the  inhibitory  centres.  Ho  divided  the  par 
vagum  in  a  rabbit,  employed  an  electric  current  to  the  severed  nerves  of 
sufficient  strength  to  bring  the  pulse-rate  to  normal,  and  found  timt  the  amyl 
salt  was  powerless  to  affect  the  rapidity  of  the  cardiac  action.  The  diffi- 
cultiee  in  accepting  this  proof  as  final  are,  the  experiment  was  a  single  one, 
and  the  nitrite  does  not  always  distinctly  aflect  the  pulse-rate  of  the  rabbit. 
The  experiment  should  be  repeated  upon  dogs. 

Nenmut  Sffsfem. — I  have  found  (/be.  «'(.),  as  the  result  of  nnmeroua 
experiments  made  in  the  ordinary  methods,  that  the  diminution  of  reflex 
activity  and  of  voluntary  motion  which  undoubtedly  occurs  in  toxaimia  from 
the  agent  now  under  consideration  is  chiefly  spinal  in  its  origin  ;  since  after 
death  the  nerves  and  muscles  preserve,  though  in  an  impaired  condition, 
their  functional  power.  On  the  motor  centres  of  the  cord  the  nitrite  acts 
as  a  direct  and  powerful  depressant,  at  the  same  time  that  it  excrt«  a  similar 
but  much  leas  pronounced  action  on  the  nerves  and  muscles,  decreasing,  but 
not  destroying,  their  functiooal  life.     The  diminution  of  reflex  activity  is 
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Dever  preceded  by  a  stage  of  functional  excitement.  In  some  animals  oon- 
Tulsions  do  occur,  especially  when  the  drug  is  administered  by  inhalation ; 
but  they  are  in  all  probability  cerebral,  not  spinal,  and  due  to  the  asphyx- 
iating influence  of  the  poison.  Over  the  sensory  nerves  and  centres  nitrite 
of  amyl  has  but  little  power.  They  are  among  the  last  portions  of  tlie  body 
to  be  affected,  sensation  being  intact  until  near  death,  so  that  the  drug  is  in 
no  sense  an  anaesthetic.  The  cause  of  death  appears  to  be  due  to  the  &ilure 
of  power  in  the  cord  or  respiratory  centres  higher  up. 

Vrvie. — A  very  interesting  phenomenon  of  nitrite  of  amyl  poisoning, 
discovered  by  Dr.  F.  A.  Hoffmann,  \&  the  appearance  of  sugar  in  the  urine. 
He  found  (Reichert''s  Archiv^  1872,  p.  747)  that  in  the  rabbit  ^  hypodermic 
injection  of  0.111  to  0.113  gramme  of  the  drug  is  enough  to  cause  diabetes. 
If  twice  this  amount  of  the  amyl  salt  is  used,  the  sugar  becomes  very  abun- 
dant in  the  urine,  and  continues  to  be  present  for  from  twelve  to  thirty 
hours.  Consentaneously  with  the  elimination  of  sugar  there  is  a  great 
increase  in  the  amount  of  the  urine.  In  a  patient  under  my  care,  to  whom 
the  salt  was  given  very  freely,  at  no  time  could  sugar  be  detected  in  the 
urine,  so  that  glycosuria  is  probably  only  induced  by  toxic  doses. 

LoccU  Action, — Nitrite  of  amyl  causes  a  progressive  loss  of  functional 
power  in  every  highly-organized  tissue  with  which  it  comes  in  contact. 
Nerve-centres,  peripheral  nerves,  muscles  of  organic  and  voluntary  life,  all 
succumb  to  it  alike.  If  the  contact  be  not  continued  too  long,  the  tissue 
may  recover  even  after  a  total  suppression  of  its  function, — a  proof  that 
the  poison  exerts  no  destructive  chemical  or  devitalizing  influence  upon  the 
tissues,  such  as  that  of  sulphuric  acid  or  veratria. 

Temperature. — Nitrite  of  amyl,  in  whatever  way  exhibited,  if  given  in 
sufficient  amount,  reduces  most  remarkably  animal  temperature.  I  have 
seen  a  pigeon  perfectly  conscious,  although  its  temperature  had  been  brought 
down  by  this  agent  some  13^  F.  This  influence  is  as  marked  in  fever  as  in 
the  normal  condition  of  the  animal,  and  is  independent  of  the  nerve-centres, 
occurring  after  section  of  the  cord,  and  even  afler  death  in  those  cases  in 
which  post-mortem  rise  or  continuance  of  high  temperature  normally  takes 
place.  I  have  also  experimentally  determined  that  it  is  associated  with 
diminished  excretion  of  carbonic  acid.  It  must  therefore  be  due  to  a  direct 
arrest  or  check  of  tissue-changes  or  oxidation  within,  or  without,  the  blood. 
Dr.  Aug.  Ladendorf  (^Berlin.  Klin.  Wochenschr.j  No.  43, 1874)  claims  that  in 
man  inhalations  of  small  amounts  of  nitrite  of  amyl  are  followed  by  a  rise 
of  i^  F.  (average) ;  in  some  carefully  conducted  experiments  on  a  patient 
at  the  University  Hospital  by  my  resident  physician,  Dr.  Mastin,  the  rise 
of  temperature  was  noted,  but  it  was  very  momentary,  and  evidently  de- 
pendent upon  vascular  dilatation.  Very  possibly  this  rise  is  a  mere  external 
phenomenon,  and  is  not  participated  in  by  the  deeper  parts  of  the  body. 
Ladendorf  took  the  temperature  in  the  mouth ;  Mastin,  in  the  mouth  and 
axilla. 
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The  vapors  of  tlie  nitrite  have  a  very  marked  iiiSuence  over  oxidation 
ouUiile  of  the  body,  as  is  shown  by  maoy  facts,  of  which  it  is  only  ncccasaiy  j 
here  to  cite  the  extinguish  meat  of  gloving  phosphorus  by  a  few  drops  of    , 
the  amy]  salt  diffused  through  the  jar.     It  cannot  be  doubt^  that  within 
the  economy  the  same  thing  occurs.     If,  however,  the  arrest  of  oxidation    | 
was   complete,  instant   death   From   suffocation    would  resulL      The  true 
explanation  of  the  symptoms  evidently  lies  in  diminution,  not  destruction, 
of  oxidation. 

When  an  animal  inhales  the  nitrite  of  amyl,the  arterial  and  venous  blood 
soon  become  of  a  nearly  unifoim  hue,  which  resembles  eomewh.it  that  of 
normal  venous  bloody  but  is  quite  distinct  from  it,  having  a  c^hueolate  tint, 
III  my  investigations  as  to  the  physiological  action  of  the  drug,  I  was  unable 
m  End  any  cause  for  this  change  of  color ;  but  Dr.  Arthur  Gamgee  (^PkHo- 
tophiatl  Trantaelitmt,  18G8,  p.  589)  has  made  a  masterly  examination  into 
the  subject,  and  thrown  much  light  upon  it.  He  finds  that  the  spectrum  of 
blood  treated  with  nitrite  of  amy)  changes  sinmltaneoualy  with  the  color. 
The  two  Bharply-dcfitied  absorption-bunds  of  the  onyhamogJobm  become 
fainter  and  fainter,  and  entirely  disappear,  unless  the  stratum  of  examined 
blood  be  exceedingly  thick,  when  faint  Indications  of  them  remain  apparent. 
At  the  some  time  new  bnnda  appear,  precisely  resembling  those  of  acid 
hiematiii.  If  ammonia  be  added  to  the  chocolate  bltxid,  the  color  changes 
back  to  a  binod-red  again,  and  siniultJineously  the  spectrum-Hnes  regain  their 
normal  position.  If,  however,  an  amount  of  phosphoric  acid  precisely  et^uiva' 
lent  to  the  amount  of  ammonia  added,  and  therefore  just  suffieient  to  neu- 
tralize  it,  be  placed  in  the  blood,  the  chocolate  color  reappears,  and  with  it 
the  cliangce  of  the  spectrum.  Moreover,  if  a  reducing  agent,  such  ns  sul* 
phide  of  ammonium,  be  added  to  the  chocolate  blood,  it  is  able  to  deoxidize 
the  oxyliEBmoglohin,  but,  before  doing  bo,  evidently  removes  it  from  union 
with  the  nitrite,  since  the  new  bands  disappear  and  those  of  oxyhiemoglobiii 
reappear  in  the  spectrum  before  the  lines  of  the  reduced  htemoglobiii  mitni' 
fesl  thomw?lveB.  These  facts  are,  seemingly,  explicable  only  on  the  supposi- 
lion  that  the  nitrite  makes  wllli  the  oxyhiemoglobin  a  compound  which  is  so 
unstable  as  to  be  broken  up  by  ammonia  and  by  reducing  agents. 

Dr.  Gauigee  next  pushed  hia  nseurchea  to  find  whether  the  respiratory 
function  of  the  blood  wus  interfered  with  by  the  nitrite, — whether  the  power 
of  the  hteinoglobin  to  absorb  and  yiold  up  oxygen  was  destroyed.  By  a 
series  of  experimenls,  in  which  blood  was  shaken  with  an  accuraU^ty-nionsurcd 
amount  of  air,  he  found  that,  whilst  normal  blood  absorbed  a  largo  percent- 
age of  oxygen,  blood  to  which  the  nitrite  had  been  added  failed  to  toko  up 
tM  appreciable  portion  of  the  gas,  even  if  it  (the  blood)  had  been  previously 
Mturuted  with  carbonic  acid  gas.  As  is  well  known,  carbonic  oxide  gas  has 
a  remarkable  power  of  expelling  the  loose  oxygen  of  the  blood ;  but  it  was 
found  that  upon  blood  lo  which  the  nitrite  bad  been  added  it  had  no  influ- 
ence ;  and,  conversely,  that  on  the  florid  blood  of  curbonio  oxide  saturation 


334  SYSTEMIC  REMEDIES, 

the  amyl  salt  had  no  effect.  It  was  also  found  that  the  air-pump  was  power- 
less to  draw  oxygen  out  of  the  blood  containing  the  salt,  although  the  oxygen 
still  existed  in  the  nitrite  blood,  since  reducing  agents  restored  the  oxyhae- 
moglobin  spectrum  even  in  blood  from  which  all  access  to  the  air  was  pro- 
yented.  These  facts  are  in  complete  accord  with  those  previously  siioken 
of,  as  showing  that  the  nitrite  of  amyl  unites  with  the  oxyhasmoglobin  to 
form  a  new  compound.  Dr.  Gamgee  finally  furnished  the  last  ocular  de- 
monstration by  obtaining  the  compound  in  crystalline  form,  by  means  of  a 
process  which  it  is  not  necessary  to  detail  here.  This  nitrite-oxyhsemoglobin 
has  no  power  of  absorbing  oxygen,  as  follows  from  experiments  previously 
detailed,  and  as  Dr.  Gamgee  also  determined  by  direct 'experiment 
*  These  researches  of  Dr.  Gamgee  have  not,  that  I  am  aware  of,  been  con- 
firmed, but  I  think  may  be  accepted  as  accurate.  They  do  not,  however, 
prove  that  nitrite  of  amyl  entering  into  the  blood-vessel  at  once  paralyzes  the 
haemoglobin  of  the  blood-corpuscle  and  checks  all  oxidation.  As  already 
stated,  the  experimenta  of  Dr.  Gamgee  showed  conclusively  that  this  new 
compound  yields  up  its  oxygen  to  reducing  agents.  Further,  the  doctor 
found  that  when  the  nitrite  blood  was  brought  into  contact  with  prepared 
guaiacum-paper  it  still  ozonized  it,  though  not  so  actively  as  normal.  It  is 
evident  that  the  blood-corpuscles  retain  to  a  greater  or  less  degree  their 
power  of  yielding  up  ozone  to  bodies  desiring  it ;  that  they  are  capable  of 
exerting  at  least  this  portion  of  their  respiratory  function ;  further,  where 
this  oxygen  is  given  and  the  oxyhscmoglobin  changed  into  haemoglobin,  so 
far  as  our  present  knowledge  goes,  the  haemoglobin  must  absorb  more  oxygen 
before  it  can  reunite  with  the  nitrite.  Evidently,  then,  absorption  of  oxygen 
must  take  place ;  evidently  the  blood-corpuscles  must  perform  their  respira- 
tory function ;  but  evidently  also  they  are  greatly  crippled  and  impaired  in 
the  rapidity  and  ease  of  its  performance.  Hacmic  respiration  is,  in  other 
words,  greatly  interfered  with,  but  not  abolished. 

The  accord  of  the  results  of  this  chemical  investigation  with  those  arrived 
at  by  a  purely  physiological  study  of  the  drug  is  very  striking  and  very  beau- 
tiful, both  teaching  the  same  thing, — lessened,  but  not  absolutely  arrested, 
oxidation. 

Having  ascertained  the  existence  of  diminished  oxidation  in  poisoning  by 
nitrite  of  amyl,  the  temptation  is  very  strong  to  attribute  all  the  symptoms 
produced  by  it  to  this  arrest.  I  do  not,  however,  think  that  this  ^)os^  hoc 
propter  hoc  argument  is  justifiable,  for  the  following  reasons :  In  the  first 
place,  the  nitrate  of  potassium  and  other  nitrates,  according  to  Dr.  Gamgee, 
act  in  the  same  manner  upon  the  blood,  yet  the  symptoms  caused  by  them  are 
very  different  from  those  caused  by  nitrite  of  amyl.  In  the  second  place, 
when  arrest  of  oxidation  is  caused  by  deprivation  of  oxygen  (see  article  on 
Nitrous  Oxide)  the  symptoms  are  very  different,  the  brain  and  consciousness 
being  always  affected  before  the  centres  of  refiex  action,  whereas  under  the 
influence  of  the  nitrite  of  amyl  the  contrary  occurs.     In  the  third  place, 
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other  EubstaDces,  such  us  toxic  dosus  of  ulcohol,  check  oxidatjon,  bat  do  Dot:J 
cauBo  the  some  Eyniptoms  as  does  the  drug  under  coDsidemtioo,  The  obvious  1 
inference  aeems  tv  me  to  be  that  nitrite  of  amyl  aot«  directly  upon  the  nerve-  ' 
centres,  independent  of  iu  influence  on  the  blood. 

Because,  in  the  first  stage  of  its  action  on  nuin,  there  ts  Tcry  ranrked 
functional  excitement  of  the  heart,  it  has  been  held  that  nitrite  of  am^l 
ta  a  motor-stiuiulant, — a  most  erroneous  idea.  The  cardiac  excitement  has 
ficenied  to  mo  not  to  l>e  directly  owing  to  the  drug.  I  have  explained  it  aa 
being  reflex  in  its  nature,  its  follows :  "  When  the  nitrite  is  taken  into  the 
lungs  it  instantly'  arrests  or  diminishes  oxidation,  and  a  thrill  of  impending 
suffocation  runs  through  the  system,  in  obedience  to  which  the  respiratory 
and  circulatory  organs  gather  np  and  exert  to  the  utmost  their  forces.  The 
central  impulse  sent  tv  the  cardiac  and  respiratory  muscles  is  ut  first  much 
more  than  sufficient  U>  overcome  any  direct  action  of  the  nitrite  upon  them ; 
but,  the  inhalation  being  persisted  in,  the  impulse  is  constantly  growing 
weaker  and  the  direct  influence  of  tlie  drug  stronger,  so  tliat  there  soon 
comes  a  time  when  the  reverse  is  true,  and  the  heart's  power  is  more  or  less 
nearly  extinguished."  It  must  he  rcracnibcred  that  this  expltuiation  is  only 
plausible  at  most,  not  proven.  If  Filehne's  conclusion  (see  page  331)  is 
hereatler  shown  to  be  correct,  the  cause  of  the  increased  cardiac  actiou  must 
be  set  down  as  paralysis  of  the  inhibitory  centres. 

Therapectics. — The  results  of  the  clinical  use  of  nitrite  of  amyl  ore 
in  accord  with  what  bos  been  said  of  its  physiological  properties.  Its  ad* 
ministration  in  angina  jieciorit  appears  to  have  been  first  suggested  to  Dr. 
Brunton  {London  CUakalS'iettt^'it  Rei>orU,vo\.  iii.;  iance/,  July 27, 1867) 
by  the  sphygmographic  tracings  giving  evidence  of  arlerial  spasm  in  a  case 
of  that  disorder.  As  the  pathology  of  these  cases  of  heart-pang  is  not  defi* 
nitely  made  out,  it  seems  useless  to  speculate  how  the  nitrite  ncis  in  manjr 
cases  ;*  but  there  is  now  abundant  evidence  of  ils  value  in  relieving  almust 
instantly  agony  which  has  resisted  all  other  treatment.  This  appears  also 
true  whether  valvular  djaeusc  or  merely  functional  disorder  exists.  In  cases 
of  advanced  falty  degeneration  or  of  very  great  dilatation  of  tlie  heart,  I 
think  ils  use  would  be  attended  with  some  danger,  owing  to  ils  effect  upon 
the  heart-muscle.  Dr.  Foster  {Brit.  Med.  Joum.,  1874,  i.  77)  has  found 
the  drug  of  grcit  service  in  a  case  of  cardiac  dUeaie  in  which  there  was 
aortic  insuflicicney  with  excessive  hypertrophy  and  severe  frontal  headache. 

Its  ])hysiological  action  would  indicate  that  it  should  be  of  service  in  all 
oases  of  spasm  of  the  capillaries,  of  the  bronchial  tubes,  and  of  the  muscular 
system  generally.  Accordingly,  Dr.  Oskar  Berger  {AUgem.  Mfdiciii.  Cr.nlral- 
Zeiiung,  May,  1871)  and  uthera  have  used  it  with  very  good  effect  in  migraine 
with  evident  capillary  contraction.  In  nslhrnn  my  own  experience  of  several 
eases  coincides  with  that  of  various  physicbns,  that  it  will  uflcn  instantly 
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arrest  the  parnzysm,*  especially  in  those  instances  in  wliieb  there  are  i 
secondary  lesions,  Hueh  as  emphysema  and  dilat«d  heart. 

The  convulsion  of  epilepsy  is,  according  to  the  present  theory,  due  to  ■ 
Taso-motor  spasm  at  the  base  of  the  brain,  to  correct  which  the  amyl  a 
would  seem  to  be  indicated,  as  it  also  is  by  the  mere  existence  of  (he  convnl' J 
sion.     In  advanced  stages  of  the  paroxysm  it  must,  however,  be  used  witfc^ 
caution,  on  account  of  the  obscuring  of  its  early  effects  fay  the  symptonVrl 
of  the  disease.     In  lie  »(atHt  epilrpticiit,  when  there  is  an  almoet  indeSniOr] 
repetition  of  the  fits,  the  remedy  may  be  of  great  use  in  stopping  them. 
When  there  ia  a  notable  interval  in  ordinary  epilepsy  between  the  aura  and 
the  convulsion,  the  latter  eaii  usually,  if  not  always,  he  entirely  prevented 
(Dr.  S.  Weir  Mitchell,  Plain.  Med.  Timet,  vol.  v.  p.  553)  :  the  patient  should 
carry  a  small  vial  contiuning  a  few  drops  of  the  drug,  and  inhale  it  at  o 
whenever  the  aura  is  felt. 

Dr.  Mit«hcll  also  calls  attention  lo  the  value  of  the  nitrite  as  an  aid  tl 
diagnosing  those  occasional  cases  of  nenous  disorder  in  which  petit-ma]  a 
simulated  by  attacks  really  due  to  ]  assing  congestion  of  the  nerve- cen  tree  J 
In  these  cosea  nitrit«  of  aniyl  instead  of  arresting  the  paroxysm  increaaM^t 
its  intensity. 

Dr.  Wm.  F.  Jenks  reports  a  case  of  cont 
after  delivery,  in  which  the  paroxysms  were  ii 
tion  of  a  single  drop  of  the  nitrite  as  they  were 
ever,  was  followed  by  relasation  of  the   fimily-c 
alarming  hemorrhage,  a  result  to  be  expected  from  the  known  physiologic4d 
action  of  the  drug  {PkiUi.  MrJ.  Timet,  1872,  vol.  ii.  p.  404).     In  leianvt 
□ttrite  of  amyl  would  seem  to  be  indicated  as  a  spinal  sedative,  and  u4 
controlling  excessive  tissue-cfaan^  and  consequent  rise  of  temperature.     Itl 
has  been  used,  so  far  as  I  know,  in  only  three  eases  {Lancet,  1871  ;  Phi^a.    < 
Mrd.  Times,  Vol.  v.),  all  of  which  recovered,  two  with  the  amyl  salt  alone, 
and  the  other  with  it  DTid  chloral.     In  nervous  dymienoTThaa  the  remedy 
was  firet  used  successfully  fay  Dr.  Fuckel ;  recently  it  has  been  especially  , 
commended  by  Dr.  Mary  Putnam  Jucobi  (A'l-ui  York  Medical  Record,  Jn 
1875),  two  to  eix  drops  being  given  when  the  )>ain  comes  on,  and  rcpeaUia 
pm  re  nata.     Several  cases  have  been  reported  of  persons  apparently  u 
bund  who  have  been  aroused  fay  the  inhalation  of  the  nitrite.     lu  all  e 
yet  rcjiortcd  the  effect  lias  been  very  momentary.    fCuses,  Practitioner,  187-l| 
PhihuMphia  Mclical  Timet,  v..l.  iv.,  I'^schol.  oml  Mcd.-Surp.  Jo« 
1875.)    In  cholera  nitrit«  of  amyl  has  been  tried  without,  ns  I  can  percelv^ 
even  a  good  theoretical  reason,  and  has  not  seemed  to  beof  ser\'ice  (LondiM 
MeiUenl  IteeoTd,  vol.  i.). 

The  physiolo^eal  aeiion  of  the  remt'ily  would  very  strongly  indicate  it  aa 


imiM  occurring  immediately ■ 
ictly  arrested  by  the  inhala- ■' 

)ntracted  uterus  and  very 
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an  antidote  in  f^ryc^nia-poisoning.  No  case  of  its  use  for  this  purpose  in 
man  has  come  to  my  knowledge,  but  the  experiments  of  Dr.  St.  Clair  Gray 
on  rabbits  {Glasgow  Med,  Joum,,  1871,  p.  188)  yielded  very  favorable 
results,  although  they  were  not  sufficiently  elaborate  to  decide  the  matter. 
In  two  rabbits  to  each  of  which  ten  drops  of  the  nitrite  and  half  a  grain 
of  strychnia  were  given  together  subcutaneously,  no  decided  symptoms  what- 
ever were  induced ;  whilst  one-quarter  grain  of  the  alkaloid  alone  frequently 
caused  death  in  a  single  convulsion.  * 

Administration. — As  already  stated,  the  method  of  administration 
usually  employed  hitherto  is  inhalation,  from  one  to  three  or  five  drops 
being  placed  on  a  handkerchief  and  held  near  the  mouth  or  nose,  the  hand- 
kerchief being  removed  so  soon  as  a  sense  of  fulness  of  the  head  is  expe- 
rienced. I  have  given  it  by  the  mouth,  dropped  upon  a  lump  of  sugar  and 
taken  instantly  in  doses  of  two  or  three  drops.  There  is  not  at  present  suf- 
ficient evidence  to  enable  us  to  decide  as  to  the  maximum  amount  of  the  drug 
which  it  is  safe  to  give.  In  a  case  of  cholera  {London  Med.  Record,  Oct. 
1873),  Dr.  D.  B.  Smith  exhibited  hypodermically  two  drachms  in  the  course 
of  an  hour  and  thirty-six  minutes  without  inducing  any  serious  symptoms. 
Used  with  care,  the  nitrite,  although  a  very  rapidly-acting  and  powerful 
agent,  seems  to  be  safe,  since  I  have  never  seen  either  in  man  or  in  animals 
any  sudden  or  unexpected  action, — ^any  influence  apparently  out  of  propor- 
tion to  the  amount  given.  It  must  be  borne  in  mind  that  the  symptoms 
generally  increase  in  intensity  for  a  minute  or  so  after  the  withdrawal  of 
the  drug. 

Valerianate  of  Amtl  has  been  introduced  to  the  medical  profession 
by  Dr.  W.  F.  Wade  (Brit,  Med,  Joum.,  i.,  1874),  who  appears  to  consider 
its  therapeutic  properties  about  the  same  as  those  of  valerianic  acid.  He 
makes  a  compound  spirit  by  adding  one  part  of  the  valerianate  to  nineteen  of 
alcohol,  and  to  each  ounce  half  a  minim  of  acetate  of  amyl.  Of  this  he  gives 
eight  drops  in  an  ounce  of  water.  The  preparation  is  no  doubt  an  active 
one,  but  probably  possesses  other  properties  than  those  of  valerianic  acid. 

LOBELIA.  U.S. 

The  leaves  and  tops  of  the  indigenous  herb  Lobelia  inflata.  The  dried 
plant  has  a  slight  irritating  odor  and  a  taste  at  first  scarcely  perceptible,  after- 
wards burning,  acrid,  and  attended  with  a  flow  of  saliva.  The  active  prin- 
ciple is  LohcUna,  a  yellowish  liquid  alkaloid,  discovered  by  Prof.  Procter,  of 
this  city.  Lohelic  acid,  a  fixed  and  a  volatile  oil,  gum,  chlorophyl,  etc.,  are 
also  present  in  the  drug. 

PnrsiOLOOiCAL  Action. — Lobelia  appears  to  have  the  same  influence 
upon  the  lower  animals  as  upon  man.  At  least  Prof.  Procter  found  a  grain 
of  the  alkaloid  to  produce  in  a  cat  violent  emesis,  with  intense  prostration. 
In  mauj  the  symptoms  induced  by  it  when  freely  administered  are  nausea, 
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eooD  followeJ  by  violent  romiling.  accompanied  with  intenso  proHtracion,  as 
is  ehown  by  feeble  jiulse,  cold  swi^b,  pule  bIcid,  and  great  muRuular  relaxa- 
tion. Purging  may  or  mny  not  oci:ur.  Numeroua  cases  of  fatal  poisoning 
by  it  have  been  recorded.  The  symptoms  are  those  above  menlioned,  inten- 
§ified ;  in  some  oases  vomiting  does  not  oceur,  and  it  is  especially  under 
these  circumiitances  that  fatal  effects  have  been  noted.  Bnming  in  the 
Jkuoes  and  (esophagus,  epi^tric  distress,  in  addition  to  the  intense  prcratra- 
tion,  bordenog  upon  coliapae  and  finally  merging  into  complete  collupae, 
with  coma,  stupor,  muscular  tremblings,  and  in  some  cases  convulsions,  pre- 
cede the  fatal  termination. 

The  exact  method  in  which  lobelia  affects  the  system  haa  not  been  made 
out,  but  it  resembles  tobacco  very  closely  in  its  general  effects,  and  probably 
acts  in  la:^  doses  both  as  a  cardiac  and  as  a  spinal  depressant.  Dr.  I.  Ott 
{Button  Med.  and  Surg.  Jouru.,  1875)  states  that  he  has  found  it  to  be 
mainly  a  respiratory  poison,  and  to  reduce  temperature  greatly  in  the  cat. 
He  has  made  a  partial  study  of  its  action  on  the  circulation,  which  shows  that 
in  small  doses  it  increases  the  arterial  pressure  but  in  large  doses  depresses 
it.  He  believes  that  the  rise  of  pressure  is  due  to  an  action  exerted  upon 
the  peripheral  vaso-motor  system. 

Toxicology.— Tlie  symptoms  of  lobelia-poisoning  have  been  sufficiently 
described.  The  treatment  should  consist  in  washing  out  the  stomach  with 
plenteous  draughts  of  a  warm  solution  of  tannic  acid,  in  the  free  exhibition 
of  opium  and  of  alcoholic  and  ommoniacal  stimulants,  and  in  the  um  of  ex- 
ternal stiffluiution  by  dry  heat,  frictions,  niustArd,  etc.,  precisely  as  in  poison- 
ing from  veratrum  viride. 

TiiEKAPEtrnce. — Lobelia  has  been  used  as  an  emetic;  but  its  depressing 
effects  are  so  severe  as  to  forbid  such  emjiloymcnt  of  it.  It  has  also  been 
employed  to  relax  spasm  in  various  affections,  as  in  pertussis,  tetanus,  epi- 
lepsy, chorea,  convulsions,  but  has  been  superseded  by  mora  efficient  and 
less  dangerous  remedies.  It  is  often  useful  in  spasmodic  asthma  or  in  acute 
^roncAi'tu  with  branchial  spasm,  and  appeura  to  be  expectorant  as  well  as 
ButispaBmodic.  An  infusion  (S<  to  Oj)  has  I)een  strongly  recommended  ns 
a  local  application  in  the  eczema  produced  by  the  rhus  toxicodendron,  or 
"  poison-vine,"  The  powder  is  very  rarely  used ;  the  dose  as  an  emetJc  is 
twenty  Ut  thirty  grains.  The  offioinal  preparations  are  the  miegar  {Aaetum 
Lobelia,  U.S.,— Jii  to  Oj)  and  the  lindure  {Tinctvra  Lobeltx,  U.S.,— Jii 
to  Oj).  The  dose  of  either  Ih,  as  an  expectorant,  gtt.  x  to  xz  ;  in  the  porozj 
of  asthma,  f^i  to  f3ii  every  half-hour  until  nausea  is  induced. 

QELSEHIUH,    U.S. 
The  root  of  Gelsemium  sempervircns,  the  yeUow  or  Carolina  jfOHimin 
a  beautiful  climbing  plant  of  the  Atlaniio  Southern  United  Stales,  distin- 
guished by  its  lar^c,  axillary,  very  fraprint.  clustered  blossoms  and  peren- 
nial dark-green  leaves.     The  very  light,  iibrous,  dirty-yollowish  root  has  a 


DEPRESSO-MOTORS.  339 

bitterish  taste,  and  contains  an  alkaloid,  Gelsemia^  in  combination  with 
GeUeminic  Acid,* 

Physiological  Action. — The  physiological  action  of  gelsemium  and 
of  its  active  principle  has  not  as  jet  been  thoroughly  investigated;  but  a 
number  of  fatal  cases  of  poisoning  by  it  have  proven  its  potency.  Prof. 
Wormley  believes  that  his  chemical  examination  has  shown  that  one-sixth 
of  a  grain  of  the  alkaloid  proved  fatal  to  a  man.  After  a  toxic  but  not  fatal 
dose,  disturbance  of  vision  is  usually  one  of  the  first  symptoms  noted,  taking 
the  form  of  double  vision,  or  partial  or  even  complete  blindness.  The  pupils 
are  widely  dilated,  dizziness  is  generally  present,  and  intense  muscular  weak- 
ness, which  has  in  at  least  one  case  {Boston  Med.  and  Surg,  Joum.,  1869, 
vol.  iii.  p.  185)  seemed  to  afiect  especially  the  flexors  of  the  arms.  Sensi- 
bility is  impaired,  but  not  lost.  The  pulse  is  feeble ;  the  skin  bathed  in  a 
cold  perspiration.  After  larger  doses  all  these  symptoms  are  intensified;  the 
loss  of  power  is  extreme,  the  pulse  thready,  intermittent  or  irr^ular,  the 
extremities  cold,  the  pupils  widely  dilated'  and  insensible,  the  respiration 
distant  and  irregular.  Consciousness  may  be  perfect  in  the  midst  of  very 
severe  symptoms,  but  in  all  the  fatal  c^ses  I  have  met  with  it  was  lost  before 
death. 

No  sufficient  experiments  have  been  made  with  the  poison  upon  the  lower 
animals  to  determine  its  mode  of  action.  It  is  undoubtedly  a  very  powerful 
sedative  to  the  motor-nervous  system.  According  to  the  experiments  of 
Bartholow  (^Practitioner^  vol.  v.)  in  the  frog  it  has  very  little  eflfect  upon 
the  heart,  not  arresting  its  movements  when  dropped  directly  upon  it ;  what 
evidence  there  is  also  indicates  that  in  the  mammalia  it  kills  not  through 
the  heart,  but  by  paralytic  arrest  of  the  circulation.  Dr.  Bartholow  believes 
that  in  the  frog  it  destroys  the  excitability  of  the  sensory  before  that  of  the 
motor  nerves ;  but  his  experiments  are  so  few  and  inconclusive  that  no  de- 
duction can  be  properly  based  on  them.  In  regard  to  the  arterial  pressure, 
Dr.  I.  Ott  (Cbcairt,  Verairia^  and  Gehemta,  Philadelphia,  1874)  found  that 
the  poison  diminishes  arterial  pressure  without  reducing  the  frequency  of 
the  pulse :  his  experiments  also  indicate  that  the  vaso-motor  system  is  not 
paralyzed ;  but  they  are  too  few  and  not  sufficiently  varied  to  allow  of  any 
generalizations,  f 

Therapeutics. — Oelsemium  has  been  recommended  in  various  diseases 

of  the  most  antagonistic  character,  but  is  said  to  be  largely  used  in  the 

Southern  States  as  an  arterial  sedative  and  febriftige  in  sthenic  feversy — 

an  employment  in  accord  with  the  fact  noted  by  Bartholow,  that  it  causes  a 

very  great  fall  of  temperature  in  animals.   It  has  also  been  used  with  asserted 

advantage  in  neurcUgia,  especially  of  the  trigeminus  (^Baltimore  Med.  Joum., 

No.  3, 1871 ;  Lancet,  May,  1873)^  The  Jluid  extract  {Extractum  Gelsemii 
■  1  « — 

*  These  principles  were  first  isolated  bj  Prof.  T.  G.  Wormlej,  whose  paper  is  in  the 
American  Journal  of  Pkarmaejf,  1870. 

f  See  foot-note  on  page  350. 
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Fluidum,  U.  S.)  may  be  given  in  doses  of  from  five  to  ten  minims  every 
two  hours  until  constitutional  effects  are  manifested.  Three  teaspoonfuLs 
have  caused  death  in  seven  hours  and  a  half  (^Amer,  Joum,  Pharm,,  1870). 


TABAOUM-TOBAOOO.   U.S. 

Tobacco  in  its  various  forms  is  so  familiar  an  article  of  every-day  life  that 
I  shall  not  enter  upon  any  description  of  it.  It  contains  an  indifferent  cam- 
phor-like substance,  Nicotiamn^  and  a  very  powerful  alkaloid,  nicotia,  upon 
which  all  its  physiological  properties  have  been  supposed  to  depend.  NiaAia^ 
when  pure,  is  a  colorless,  transparent,  volatile  liquid,  of  a  strong  tobacco-like 
odor  and  a  persistent  burning  taste.  It  is  freely  soluble  in  water,  which  it 
absorbs  readily  and  largely  from  the  air.  Its  salts  are  crystallizable  with 
difficulty. 

Phtsioloqical  Action. — Upon  those  persons  who  are  not  habituated  to 
its  use,  tobacco  acts  as  a  very  powerful  depressant,  producing  horrible  nausea 
and  vomiting,  with  giddiness  and  a  feeling  of  intense  wretchedness  and 
weakness.  If  the  amount  taken  has  been  large,  to  these  symptoms  are  added 
burning  pain  in  the  stomach,  purging,  free  urination,  extreme  giddiness  pass- 
ing into  delirium,  a  rapid,  running,  and  finally  imperceptible  pulse,  cramps  in 
the  limbs,  absolute  loss  of  muscular  strength,  a  cold,  clammy  skin,  and  finally 
complete  collapse,  terminating  in  death. 

Nicotia  produces,  when  taken  in  minute  quantities,  symptoms  sufficiently 
similar  to  those  just  detailed.  Thus,  Schroff  (quoted  by  Stillo  and  by 
Krocker)  found  that  in  doses  of  from  one-thirty -second  to  one-sixtccnth  of  a 
grain  it  caused  an  intense  burning  in  the  fauces,  oesophagus,  and  stomach, 
which  diffused  itself  as  a  sense  of  heat  all  through  the  body,  and  was  fol- 
lowed by  giddiness,  nausea,  and  some  vomiting,  with  a  rapid,  feeble  pulse, 
diarrhoea,  intense  muscular  weakness,  laborious  respirations,  icy  extremities, 
partial  loss  of  consciousness,  and  other  indications  of  impending  collapse. 
Reil  {Journal  fur  PliarmacoJynamik^  Bd.  ii.  p.  203)  took  one-seventh  of 
a  grain  of  the  alkaloid,  with  the  production  of  burning  in  the  throat  and 
stomach,  headache,  a  feeling  of  heat  in  the  head,  increase  of  pulse-rate 
sixteen  beats,  muscular  weakness,  and  a  feeling  of  oppressed  respiration. 
In  one  or  two  instances,  violent  muscular  tremblings  have  come  on  shortly 
after  the  ingestion  of  the  poison,  and  ended  in  general  clonic  convulsions. 
In  large  amounts  nicotia  acts  with  lightning-like  rapidity.  Thus,  in  a  case 
of  suicide,  in  which  an  unknown  amount  was  taken  {Taylors  Mtdicnl 
Jwrixprudence^  vol.  i.  p.  393),  the  man  dropped  instantly  to  the  floor  insen- 
sible, gave  a  deep  sigh,  and  was  dead  in  about  three  minutes. 

When  a  minute  drop  (gtt.  ^)  of  nieotia  is  administered  to  a  frog,  the 
first  evidences  of  local  irritation  are  succeeded  in  a  few  seconds  by  tetanic 
cramps,  in  which  the  front  legs  are  laid  forcibly  along  the  side  of  the  trunk, 
and  the  feet  bent  over  the  back.     This  position  is  said  by  Krocker  to  be 
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characteristic  of  nicotia-  or  coniarpoisoning,  and  to  be  due  to  the  extensor 
muscles  being  more  powerfully  contracted  than  the  flexors.  When  very 
minute  doses  are  administered,  according  to  Vulpiaix,  this  general  tetanus  is 
replaced  by  muscular  tremblings  and  irregular  convulsions.  After  a  short 
time  the  motor  excitement  in  either  case  is  succeeded  by  complete  muscular 
relaxation,  which,  if  the  dose  has  been  toxic,  soon  passes  into  general  paraly- 
sis, and  finally  death  by  failure  of  respiration,  the  heart  continuing  to  beat 
after  breathing  has  ceased.  The  symptoms  which  the  poison  produces  in 
mammalia  are  exactly  parallel  with  those  which  it  causes  in  the  batrachian. 
The  evidences  of  the  pain  produced  by  the  intense  local  irritation  caused  by 
the  poison  are  soon  succeeded,  after  a  small  dose,  by  muscular  tremblings  and 
irregular  voluntary  movements,  during  which  the  animal  often  falls  through 
weakness,  and  which  rapidly  give  way  to  violent  tetanic  and  clonic  convul- 
sions ;  to  these  succeeds  an  intense  calm,  in  which  voluntary  movement  is 
largely  but  not  altogether  abolbhed.  In  the  first  part  of  this  stage  external 
irritation  still  produces  convulsions,  but  later  it  is  without  influence.  The 
urine  and  faeces  are  usually  voided,  and  sometimes  vomiting  occurs.  The 
pupils,  at  first  narrowly  contracted,  now  (Krocker)  dilate  slightly,  but  not 
to  the  normal  point.  The  breathing,  which  at  first  was  rapid  and  shallow, 
becomes  distant  and  fuller,  the  peripheral  capillaries  are  relaxed  and  full  of 
blood,  and  finally  paralysis  deepens  into  death.  After  death  the  venous 
system  is  usually  found  engorged.  The  physiological  action  of  the  alkaloid 
can  best  be  studied  in  detail  by  taking  up  the  various  systems  separately. 

Nervoxu  and  Muscular  Systems. — Upon  the  cerebrum  nicotia  probably 
exerts  very  little  direct  influence.  The  convulsions'*'  are  certainly  of  spinal 
or  peripheral  origin,  since  they  occur,  according  t>  the  experiments  of 
Krocker,  in  frogs  whose  cerebrum  has  been  extirpated.  That  they  are  not 
peripheral  is  proven  by  the  experiments  of  Vulpian  ( Comptes-Rendus  de  la 
Soc,  de  BioL,  1859,  p.  151),  who  found  that  cutting  off  all  the  arterial  com- 
munication between  the  hind  legs  of  the  frog  and  its  trunk  did  not  affect  the 
development  of  the  convulsions,  when  the  animal  was  poisoned  with  nicotia. 
This  has  been  confirmed  by  Krocker,  who  also  found  that  if  the  nerve-trunk 
of  a  Hmb  be  divided  the  convulsions  cease  in  that  limb.  The  convulsions 
are,  therefore,  spinal,  and  the  first  stage  of  nicotia-poisoning  is  one  of  spinal 
excitement.  The  question  here  naturally  arises,  Is  the  paralysis  of  the  second 
stage  due  to  spinal  depression  ?  There  is  not  yet  sufficient  evidence  to  war- 
rant a  positive  decision  as  to  how  far  the  cord  is  involved  in  the  paresis,  but 
Krocker  is  probably  correct  in  believing  that  it  is  at  least  to  some  degree 
affected,  since  he  found  that  tying  the  arteries  of  a  limb  so  as  to  preclude 
the  poison  from  reaching  the  nerves  did  not  prevent  the  limb  from  lying  limp 
and  powerless  during  the  paialytic  stage. 

*  P.  Uspensky  has  found  {Reiehert*§  Archiv,  1868,  p.  525)  that  these  oonvulsions  aro 
not  influenced  by  artificial  respiration. 
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The  action  of  the  poisun  upon  the  peripheral  ticrvei  haa  been  defiaitiveljr 
settled  by  the  esperlments  of  Valpiau,  of  Kusenthd  (^Centralhlatt  fUr  die 
Med.  Wisten.,  1863,  p.  73Sj,  and  of  Krouker,  all  of  whom  h&ve  found  that 
the  functional  acliritj  of  the  moUir  or  efferent  oerves  is  more  or  less  com- 
pletely abulished  by  the  poiaon.  By  tying  the  arteiy  low  down  in  one  leg 
of  a  frog,  so  aa  to  protect  the  peripheral  endings,  applying  tlie  galvanic  cur- 
reiila  some  distance  above  this  point,  and  comparing  the  results  with  those 
obtained  by  galvanizing  unprotected  nerves,  Krocker  detcmiiued  that  the 
peripheral  endings  were  paralyzed  sooner  than  the  nerve-trunks,  although  the 
truuks  thciuselvea  were  finally  uffetted.  The  peripheral  ncrve-endioga  appear 
to  be  at  first  excited,  as  Yulpion  and  Krocker  have  found  that  muscular 
tremblings  are  not  prevented  by  the  section  of  the  supplying  ocrve,  and  that 
Ibey  even  occur  in  the  curarized  frog.  These  fibrillary  contractions  also  oc- 
curred when  the  alkaloid  wh»  injcet«d  into  a  leg  whose  connections  with  the 
trunk  had  been  cut  off  by  a  tight  general  ligature.  According  to  Vulpian 
and  Rosenthal,  the  sensory  or  afferent  nerves  retain  their  activity  1 
last.  I' poll  tbc  vulunlary  miiKki  all  observers  are  in  socord  in  asB 
that  nicotia  exerts  do  influence. 

Cireulalioa. — When  nicotia  is  added  to  freahlj-drawn  blood,  the 
assumes  a  peculiar  dork  hue,  and  the  microscope  shows  that  the  red  c 
poflcles  rapidly  disintegrate.    In  nicotia-poisonin^  the  blood  is,  however,  i 
perceptibly  affected.     The  amount  of  the  alkaloid  neceiuury  to  take  life 
exocedingly  small,  and  although  the  death  by  osphysiu  causes  the  vital  fluid 
to  be  everywhere  dark,  yet  the  microscope  reveaLi  ouly  normal  corpuaoli 
Moreover,  Krocker  has  found  that  the  dark  blood  rapidly  assumes  an  arterial 
hue  when  shaken  in  the  air,  and  that  its  spectrum  is  normal. 

The  action  of  the  drug  upon  the  ftturt  is  verj-  complicated,  and  hi 
yet  been  well  determined.  Upon  the  cardiac  muscle  itself  the  poison  appeon 
to  have  but  very  little  influence;  aAcr  deuth  from  it  the  heart  is  found  pul 
saliug,  and  Dr.  W,  T.  Benham  (_  Werl  Hiding  Lunatic  Asylum  Rcpirrtt,  vol. 
iv.,  1874}  found  that  even  the  pure  alkaloid  painted  over  the  cut-out  heart 
of  a  rabbit  or  injected  into  its  cavities  did  not  arreat  its  movements:  in- 
deed, on  ihc  contrary,  the  heart,  wliiuh  had  ueased  action,  was  stimulutiKl  to 
renewed  effort  by  the  application  of  the  drug.  Traube  found  (^AUgnn.  Med. 
Ceiilral-Zdlunff,  1862)  that  when  a  minute  quantity  of  nicotia  is  injected 
into  the  jugular  vein  of  a  curariied  auimat,  artificial  respiration  being 
tained,  the  pulse  oud  nrturtal  pressure  at  once  sink  to  half  their  origil 
position,  hu(  in  about  twenty  seconds  rise  rapidly,  the  arterial  pressure 
tainiDg  u  maximum  of  about  two  and  a  half  times  its  normal  grade,  the  pi 
also  exceeding  its  original  rate.  This  period  of  increased  tensiou  hista  about 
a  minute,  iitlcr  which  the  urtcrial  pressure  cowmenocs  to  fall,  as  does  later 
the  puh«c-rate  also,  and  finally  both  sink  much  below  their  normal  puHition. 
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be  cut,  the  puke  instantly  becomes  very  rapid.  It  would  appear  probable 
that  the  first  lowering  of  the  pulse  is  due  to  an  action  on  the  inhibitory 
nerve,  as  is  believed  to  be  the  case  by  Rosenthal ;  but  it  appears  to  me  that 
other  investigations  are  required  before  this  can  be  considered  established. 
Traube,  indeed,  states  that  if  the  pneumogastrics  are  cut  during  the  second 
stage  the  pulse  becomes  at  once  very  rapid ;  but  he  also  affirms  that  previous 
division  of  the  par  vagum  does  not  prevent  the  slowing  of  the  pulse.  In 
the  experiments  of  Tugenhold  (reported  by  Rosenthal)  upon  frogs,  the  pri- 
mary slowing  of  the  heart  amounted  at  first  to  a  diastolic  arrest,  which  waa 
not  prevented  by  previous  division  of  the  par  vagum,  but  did  not  occur  when 
very  large  doses  of  woorara  were  given.  Rosenthal  argues  from  this  that 
nicotia  stimulates  the  extreme  peripheral  inhibitory  apparatus  of  the  heart, 
— the  reason  that  the  curare  prevents  the  primary  retardation  of  the  pulse 
being  the  paralysis  of  the  inhibitory  peripheral  filaments  which  it  is  believed 
to  cause.  It  is  clear,  however,  that  the  results  obtained  by  Rosenthal  are  diffi- 
cult to  reconcile  with  the  effiicts  of  section  of  the  par  vagum  already  quoted 
from  Traube.  The  method  in  which  nicotia  primarily  lessens  the  pulse-rate 
-  must  therefore  be  considered  as  still  unsettled.  The  later  increase  of  the 
pulse-rate  appears  to  be  due  to  paralysis  of  the  peripheral  inhibitory  appa- 
ratus, since  Rosenthal  found  that  in  this  stage  of  the  poisoning  the  strongest 
galvanic  currents  applied  to  the  pneumogastrics  failed  to  influence  the  car- 
diac pulsations.  The  causes  of  the  rise  and  fall  of  the  arterial  pressure  have 
not  been  determined,  but  they  are  probably  connected  with  the  at  present 
undetermined  vaso-motor  action  of  the  drug.  Traube  found  that  they  both 
occurred  afler  section  of  the  vagi,  and  that  in  these  circumstances  minute 
successive  doses  would  produce  after  each  a  temporary  rise  of  pressure  until 
a  large  amount  of  the  poison  was  given,  when  the  pressure  steadily  fell. 
Rosenthal  believes  that  the  dilated  vessels  which  various  observers  have  noted 
in  the  ear  of  the  poisoned  rabbit  prove  that  the  alkaloid  finally  paralyzes  the 
vaso-motor  system. 

Pupil. — When  exhibited  in  a  moderate  toxic  dose,  or  when  applied  directly 
to  the  eye,  nicotia  produces  a  very  marked  contraction  of  the  pupil.  If,  as 
is  asserted  by  Krocker,  the  alkaloid  contracts  the  pupils  of  cut-out  eyes,  it  is 
evident  that  the  action  b  a  local  one.  Hirschmann  {Reichert^s  Archiv^  1863) 
has  found  that  galvanization  of  the  divided  cervical  sympathetic  fails  to  cause 
dilatation  of  the  pupil.  Krocker,  in  later  experiments,  has  confirmed  this 
in  regard  to  large  doses  of  the  drug,  but  has  found  that  myosis  occurs  long 
before  the  sympathetic  is  unable  to  dilate  the  pupil.  This  fact  renders  it 
probable  that  the  alkaloid  paralyzes  the  peripheral  endings  of  the*sympathetic ; 
but  it  is  barely  possible  that  it  induces  a  spasm  of  the  fibres  supplied  by  the 
oculo-motor  so  powerful  that  the  sympathetic  is  unable  to  overcome  it.  Be 
this  as  it  may,  it  is  very  probable  that  the  sympathetic  paralysis,  if  it  exists, 
is  associated  with  oculo-motor  spasm ;  but  at  present  we  have  not  sufficient 
evidence  to  warrant  any  definite  conclusion. 
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Abdominal  Organs. — Nasse  found  b  hiBexporiiiieats(£ei/ru^e»ir/*Ajfj 
der  Danttlieiceffuiig,  Ltipeic,  186(1)  that  injections  of  nicolia  into  the  ju<nilaV« 
vein  produced  a  ictauic  contraction  of  all  tlie  intestines,  wliich  ^ 
affected  by  section  of  the  vagi  or  by  compression  of  the  abdumioal  aoiteu 
even  the  uplunchnics  were  unublc  to  exercise  their  inhibitory  ii 
because  they  were  parulyised  or  beoauao  the  spasm  was  too  intense  for  them.  ] 

In  what  way  tUc  poison  ia  eliminated  has  not,  that  I  a 
dcterniinei],  but  it  very  probably  escapes  with  the  urine,  since,  according  to^ 
Claude  Bernard  {Sulitlaiwea  T<isciqae»,  p.  410)  the  rapidity  of  the  secrcdo^fl 
of  that  fluid  ia  increased. 

Thbhapeutics. — Tobacco  has  been  employed  in  past  times  in  a  laigsl 
number  of  diseases,  but  has  almost  passed  out  of  sight  as  a  therapentii 
agent,  and  there  are  only  two  indications  which  it  is  capable  of  meoliagrB 
These  are  as  follows : 

Tu  relax  »pa»m, — Imperfect  as  is  our  knowledge  of  the  phyaiologicalll 
action  of  tobacco,  so  far  as  it  goes  it  indicates  very  clearly  the  great  powi 
of  the  drug  in  quieting  violent  muscular  spasms.     The  frightful  nausea  aa4V 
vomiting  which  it  is  so  apt  to  induce,  and  the  occasional  eioessive  vlolt 
of  its  action,  have  led  to  its  being  superseded  by  lees  disagreeable  and  n 
oontrolluble  remedies.     It  is  still,  however,  employed  occasionally  in  (* 
with  asserted  good  results.     lu  gpaatnodic  atthma,  if  the  patient  I 
accustomed  to  smoking,  one  or  more  strong  cigars  will  very  often  at  o 
end  the  attack,  or  perhaps  abort  one  which  is  throateuiug.     In  Hrychni 
pouoniiii/,  tobacco  has  been  used  in  several  cases  successfully. 

Tu  aUeviate  pain. — Taken  internally,  tobacco  has  no  powers  of  relieving 
pain  at  all  comniensurato  with  the  danger  alWnding  its  use,  and  it  should 
never  be  employed  fur  that  purpose.  It  is  diSerenl  with  iu  local  use : 
Uius,  it  is  often  added  with  great  advantage  to  ointments  in  the  case  of 
piuuful  hemorrlu/iJk ;  and  tn  pmrilut  a  strong  wash  of  tobacco  affords  one 
of  the  surest  modes  of  relief.  It  must  never  be  forgotten  that  its  eilernal 
employment  has  led  to  the  most  serious  and  even  fatal  poisoning. 
this  reason  tobacco  ought  never  to  be  employed,  as  it  formerly  was,  to  \ 
vermin  on  the  person. 

ToxiOOLOOV. — A  largo  number  of  deaths  have  resulted  from  the  med 
cinal  use  of  tobaoco,  Uuscmaun  staling  (Ilandbuch  der  Tuxicologie,  voL 
p.  483)  that  no  less  than  ten  fatal  cases  have  been  reported  from  tlie  a 
of  tobacco  eneraubi  alone.  Dr.  Co))1and  has  seen  a  clyster  containing  half  I 
a  drachm  produce  death  (Diet,  of  i\»ct.  Med.,  art.  Colic).  Even  smoktnf 
has  caused  on  acute  fatal  poisoning,  Nielsens  affirma  that  the  smoke  of'l 
half  an  ounce  of  strong  tobacco  contains  sufficient  nicotis  to  prove  fatal.  ImA 
the  only  case  of  criminal  uicotia-poisoning  on  record,  an  unknown  amount  eit  1 
the  alkaloid  was  forced  into  the  mouth  of  the  victim,  causing  death  in  froaj 
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three  to  five  minutes  (Ann.  dffy^hne,  1861,  ii.).  The  treatment  of  tobacco- 
poisoning  consists  in  washing  out  the  stomach,  the  free  administration  of 
ammonia  and  alcohol,  the  hypodermic  use  of  moderate  amounts  of  strychnia, 
and  the  employment  of  such  external  measures  as  dry  heat,  rubbings,  etc. 
If  these  fail,  artificial  respiration  should  be  maintained. 

Administration. — ^The  dose  of  tobacco  in  substance  is  usually  stated 
to  be  five  grains.  The  tn/unon  (In/usum  Tabact,  U.  S., — 3*  to  Oj)  may 
be  given  in  doses  of  half  an  ounce,  or  by  enemata  in  doses  of  one  ounce ; 
externally  three  ounces,  or  a  corresponding  amount  of  a  stronger  solution, 
may  be  used,  provided  the  skin  is  not  broken.  The  dose  of  the  toine 
(  Vtnum  Tabacty  U.  S., — ii  to  Qj)  is  twenty  drops.  In  strychnia-poisoning 
and  tetanus  the  doses  here  given  should  be  increased,  or,  better,  exhibited  at 
short  intervals  until  constitutional  symptoms  are  induced. 

OOHII  FOLIA-OOHII  FEU0TU8. 

The  U.  S.  Pharmacopoeia  recognizes  both  the  leaves  and  the  fruit  of 
Conium  maculatum.  The  fruit  should  be  full-grown,  gathered  while  yet 
green,  and  carefully  dried.  The  plant  is  umbelliferous,  a  native  of  Europe, 
but  naturalized  in  the  United  States.  The  dried  leaves  have  a  strong  heavy 
odor,  increased  by  the  addition  of  an  alkali,  and  resembling  somewhat  that 
of  mice.  They  are  bi-  or  tripinnate,  and  very  much  incised.  The  fruits  are 
one  to  two  lines  long,  roundish-ovate,  striated,  with  five  crenated  ribs  on  the 
outer  sides  of  the  easily-separable  halves ;  the  odor  is  that  of  the  leaves. 
The  active  principle  is  Conia,  a  yellowish,  oily,  liquid  alkaloid,  highly  volatile, 
of  a  strong  odor  similar  to  that  of  the  urine  of  mice,  and  of  a  very  acrid 
taste.  It  is  freely  soluble  in  alcohol  and  in  ether,  slightly  so  in  water,  with 
which  it  forms  a  hydrate,  and  it  coagulates  albumen ;  when  exposed  to  the 
air  it  undergoes  decomposition,  becoming  first  brown,  afterwards  resinous ; 
heat  accelerates  the  change. 

Physiological  Action. — ^The  chief  symptom  produced  in  man  by  conia 
when  taken  in  doses  just  large  enough  to  impress  decidedly  the  system  is 
great  muscular  weakness  or  languor,  with  some  disorder  of  vision,  and  giddi- 
ness. On  attempting  to  walk,  the  patient  suffers  from  a  feeling  as  though 
his  feet  were  made  of  lead,  and  he  staggers  or  falls  from  the  refusal  of  his 
knees  to  support  him.  There  is  an  intense  desire  to  lie  quiet  in  the  hori- 
zontal position,  and,  as  the  eyelids  are  especially  affected,  the  eyes  are  kept 
shut.  In  some  subjects  these  symptoms  are  preceded  or  accompanied  by 
burning  in  the  mouth  or  fauces,  nausea,  and  even  vomiting,  besides  heat  of 
head,  often  with  a  sense  of  weight  or  pressure,  or  even  severe  frontal  pain. 
The  disorder  of  vision  is  apparently  due  in  great  part  to  a  sluggishness  and 
finally  to  a  paralysis  of  accommodation.  The  experiments  of  Poehlmann 
(quoted  by  Husemann,  Die  PJlanzensfoffey  p.  269)  show  that  very  grave 
symptoms  may  be  induced  and  yet  the  pupil  remain  natural ;  but  sooner  or 
later,  as  the  drug  gains  power  over  the  system,  it  probably  always  dilates. 
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Tbe  pulftc  is  first  diminished,  afterwarda  iocreaseil  in  frequency.  In  decided 
poisoning  by  conium,  the  sjmplonis  are  probably  simply  those  already  men- 
tioned, intensified.  I  liavo  met  with  acuouuls  of  but  three  fatal  cases  of 
Euch  character.  In  one,  that  of  the  uiiEtrens  of  Dr.  Hermann  Juhn,  killed 
in  a  fen  minutes  by  from  ten  tii  fifteen  drops  of  the  alkaloid  (quoted  by 
Htiacniann,  Die  PJiaiaeitilofe,  p.  269j,  violent  palpitation  of  the  heart  it 
Buid  to  have  been  a  prominent  syniptom.  The  chief  symptom  i 
ease  (^Eiliabwgh  Med.  and  Surg.  Joiirii.,  1845)  was  universai  parolysiH,  witWi 
total  failure  of  voluntary  movement  and  of  the  voice  before  coostaousni 
was  lost.  ConvniBive  movements  were  present  very  late  in  the  case, 
sation  appeared  not  to  be  lost  until  death  naa  at  hand. 

The  third  case  was  in  the  person  of  a  medical  electrician,  suffering  fnmtFl 
blepharo-taeial  spasm,  who  took,  beginning  four  hours  after  the  last  of 
previous  series  of  divided  doses  of  a  fluid  extract  amounting  to  one  hundred! 
and  eighty  drops,  at  4.10,  4.40,  and  5.15  p.m.  fiRy  minims  (one  hundred 
fif\y  in  all)  uf  "Squibb's  fluid  eictract."  The  first  dose  produced  dizzineit^ 
and  muiteular  relaxation ;  the  second,  great  muscular  weakness,  inability 
stand,  and  thickeniug  of  speech,  without  relief  of  the  spasm  ;  the  third,  iiB>' 
medbtely,  some  nausea,  and  tremors  about  the  chest.  At  G.IO  there  were 
nausea,  intense  muscular  weakness,  partial  ptosis,  diplopia,  and  great  difficulty 
of  speech  ;  the  jiulae  was  60.  Shortly  after  this  he  become  unable  to  speak 
or  to  swallow.  He  made  signa  for  electricity,  and,  on  being  asked  whether 
the  chemical  or  the  faradaic  current,  indicated  the  latter,  and  also  the  plac« 
of  applitation  of  the  electrodes,  but  waa  unable  to  hold  one  of  the  latter. 
Shortly  after  this,  on  being  raised  up,  he  dropped  dead.  (  The  Samtarian, 
June,  1875.) 

In  mammals  conia  produces  symptoms  parallel  with  those  observed  in 
man,  and  it  probably  acts  similarly  upon  all  vortebratee.  In  some  animals, 
however,  the  eonvulsions  are  more  prominent  than  in  man ;  in  frogs  they  are 
rarely  if  ever  present ;  in  birds  tbey  are  occasionally  so ;  in  mammals  they 
are  more  frequent, — thus,  Ihmsen  saw  them  in  twelve  out  of  iwenty-threo 
experiments ;  they  are  chiefly  clonic,  but  toniu  spasms  do  i 
hind  legs.  As  the  legs  are  usually  affected  before  the  arms  i 
quadrupeds  the  bind  extremities  are  usually  paralysed  firat.  Sensibili 
is  maintained  to  the  last.  The  respiration  is  generally  much  afiected, 
the  heart  continues  to  beat  after  its  cessation. 

Coniu  is  certainly  absorbed,  as  it  has  beeu  found  by  Orflla  in  the  spleen, 
kidneys,  and  lungs  of  poisoned  animals,  and  it  is  probably  eliminated  from 
the  system.  Its  volatility  makes  its  escape  through  the  lungs  probable,  and 
it  has  been  detected  by  Zaleaki  and  Braggendorff  in  the  urine. 

Nervout  and  Miucul»r  Sj/itrvu. — All  observers  agree  that  the  chief  symp- 
tom produced  by  conia  (i.e.,  the  paralysis)  is  not  due  to  any  direct  influenoe 
upon  the  muiKUea,  which,  indeed,  preserve  perfectly  their  contractility  up 
death.     In  185G,  KoUiker  (  Virc/iowi  Archiv,  Bd.  x.  p.  228)  announced  th« 
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the  failure  of  motion  in  oonia-poiBoning  is  due  to  a  direct  action  of  the  alka- 
loid upon  the  efferent  or  motor  nerves.  He  first  experimentally  found  that 
in  frogs  killed  by  the  drug  the  application  of  the  galvanic  current  to  a  nerve 
fails  to  induce  contractions  in  the  tributary  muscles.  He  then  tied  the  aorta 
in  such  a  way  as  to  cut  off  the  supply  of  blood  to  the  hind  extremities,  and 
found  that  ailer  voluntary  motion  had  ceased  in  the  fore  1^,  and  even  afler 
galvanic  stimulation  of  the  anterior  nerves  had  lost  its  influence  upon  the 
muscles  directly  supplied  by  those  nerves,  irritation  of  the  same  anterior 
nerves  produced  reflex  contractions  in  the  hind  1^,  showing  that  the  anterior 
afferent  nerves  and  the  spinal  cord  still  retained  functional  activity  afler  the 
loss  of  it  in  all  those  efferent  nerves  reached  by  the  poison.  After  repeating 
these  experiments  a  number  of  times,  he  drew  the  conclusion  already  given. 
His  experimental  results  have  been  confirmed  by  Funke  (^Berichie  Uber 
die  VerhamU.  der  k,  Bochs.  Gesells,  der  Wissensch.  zu  Leipzig,  Bd.  xi. 
p.  23,  1859),  by  Guttmann  (Berlin.  Klin,  Wochenschr.,  1868,  quoted  by 
Husemann),  and  by  MM.  Pelvette  and  Martin-Damourette  (Gazette  Mid,^ 
1870,  quoted  in  Archives  GSn.,  6e  s^r.,  t.  xvi.  p.  88.)  The  latter  observers 
extended  the  scries  by  severing  in  a  frog  all  the  tissues  at  the  upper  part  of 
the  thigh  except  the  nerve,  and  found  that  when  a  batrachian  so  prepared 
was  poisoned  with  conia,  afler  the  paralysis  was  complete  in  all  portions 
of  the  body  to  which  the  poison  had  access, — afler  stimulations  of  the 
poisoned  nerves  were  powerless  to  excite  contraction  in  the  tributary  mus- 
cles,— the  leg  which  had  been  protected  from  the  action  of  the  conia  upon 
it  responded  not  only  to  irritations  applied  to  its  nerve,  but  also  to  stimuli 
placed  upon  distant  portions  of  the  body.  These  same  observers  also  noted 
that  when  conia  and  strychnia  were  given  simultaneously  to  a  frog  from  one 
of  whose  sciatic  nerves  the  circulation  (t.e.,  direct  access  of  the  poiton)  was 
cut  off  in  either  of  the  manners  spoken  of,  they  produced  by  their  conjoint 
action  a  commingling  of  paralysis  in  all  other  parts  of  the  body  with  violent 
tetanic  spasms  in  the  protected  leg, — ^a  commingling  explainable  only  on 
the  supposition  that  the  conia  paralyzed  all  the  motor  nerves  to  which  it 
had  access  through  the  circulation.  As  both  Verigo  (Schnidt^s  Jahrb.,  Bd. 
cxlix.  p.  16)  and  B.  F.  Lautenbach  (Phila,  Med,  Times,  vol.  v.)  have  also 
experimentally  demonstrated  this  action  of  conia  upon  the  efferent  or  motor 
nerves,  it  must,  I  think,  be  considered  settled  that  conia  is  a  paralyzer  of 
these  nerves.  It  also  evidently  follows  from  the  various  experiments  which 
have  been  detailed  that  it  is  not  the  trunks  of  the  motor  nerves  but  their 
extreme  peripheral  ends  that  are  primarily  affected. 

It  has  generally  been  believed  that  conia  has  little  or  no  influence  upon 
the  sensory  nerves ;  but  Lautenbach  affirms  that  by  a  large  number  of  ex- 
periments he  has  shown  that  it  impairs  very  greatly  the  functions  of  the 
peripheral  afferent  nerves.  The  nature  of  the  experiments  is  not  indicated  in 
his  preliminary  report,  and  until  published  the  evidence  cannot  be  weighed. 
Before  the  paper  of  Lautenbach  was  published,  M.  Gubler  (Bulletin  ThSrap., 
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Jan.  1875)  called  attention  to  the  action  of  conium  in  benumbing  cutaneous 
sensibility,  detailing  especially  a  case  where  temporary  loss  of  sensation  was 
produced  in  the  hand  by  rubbing  a  cancerous  tumor  with  the  extract. 

Apparently  upon  the  foundation  of  a  single,  very  crude,  and  inooncluave 
experiment,  Dr.  Harley  has  recently  advanced  the  opinion  that  conia  affecta 
chiefly  the  corpora  striata^  and  the  other  centres  at  the  base  of  the  bndn, 
supposed  to  mediate  between  the  will  and  the  spinal  cord.  As  Dr.  Harley 
brings  forward  no  proof  o^  the  truth  of  his  theory,  it  is  contrary  to  the  plan 
of  this  work  to  enter  into  any  discussion  of  it.  It  should  be  stated,  how- 
ever, that  Drs.  A.  D.  Davidson  and  D.  Dyce  Brown  {Medical  Timts  and 
Gaz.^  July,  1870),  in  support  of  the  views  of  Harley,  cite  an  experiment 
of  their  own,  in  which  one  femoral  artery  of  a  young  cat  was  tied  and  yet 
the  limb  lost  power  as  rapidly  as  the  others  when  conia  was  given.  This 
single  experiment  is  opposed  by  so  many  as  to  make  it  almost  certain  that 
some  fallacy  underlies  the  result.  It  may  be  that  the  alkaloid  was  carried 
to  the  nerve  by  the  anomalous  collateral  circulation. 

The  exact  influence  of  conia  upon  the  spinal  cord  cannot  yet  be  con- 
sidered absolutely  determined,  but  it  is  most  probable  that  the  poison  exerts 
no  influence,  or  only  a  very  feeble  one.  Dr.  Verigo  {Schjnidt^s  Jahrh.^  Bd. 
cxlix.  p.  16)  asserts  that  it  acts  very  forcibly  upon  the  cord  as  a  depressant,  and 
MM.  Pelvette  and  Martin-Damourette  (^Archives  G6n,y  6e  s6r.,  t.  vi.  p.  89) 
say  that  it  acts  as  an  excitant.  I  have  not  had  access  to  the  original  papers 
of  these  investigators,  and  am  unable,  therefore,  to  ofiier  judgment  upon  their 
evidence.  Very  recently  Lautenbach  has  made  fifly-two  experiments  upon 
both  frogs  and  mammals.  He  tied  the  main  blood-vessels  in  one  or  both 
hind  extremities,  and  in  all  but  two  cases  the  protected  limb  was  not  para- 
lyzed until  just  before  death.  Moreover,  as  in  the  experiments  of  Pelvette 
and  Damourettc,  when  strychnia  and  conia  were  administered  conjointly, 
whilst  all  other  portions  of  the  body  were  paralyzed  the  protected  leg  was 
tetanizcd.  Two  experiments  upon  young  cats  gave  "  such  exceptional  re- 
sults" as  to  lead  Dr.  Lautenbach  to  believe  that  the  drug  does  exert  a 
paralyzing  influence  on  the  cord.  The  details  of  these  experiments  have 
not  been  given ;  but  it  will  be  seen  that  they  were  made  upon  the  same 
animal  and  gave  the  same  result  as  the  experiments  of  Davidson  and  Dyce 
Brown  already  quoted.  Probably  there  is  some  arterial  anomaly  frequent  in 
cats  which  has  enabled  the  poison  to  get  to  the  nerves  of  the  leg  although 
the  femoral  was  tied. 

According  to  the  experiments  of  Lautenbach  {loc,  cit,y  p.  451)  the  con- 
vulsions of  hemlock-poisoning  are  cerebral,  since,  in  a  number  of  cases,  afler 
division  of  the  cord  they  were  confined  to  those  muscles  supplied  by  nerves 
arising  from  that  portion  of  the  spinal  marrow  above  the  section. 

The  retention  of  consciousness  so  late  in  the  course  of  poisoning  by  conia 
proves  that  the  drug  has  but  little  influence  upon  the  cerebral  hemispheres, 

Pvpil, — ^The  pupil  is  generally  dilated  by  conia;  but  both  Von  Praag 


DEPRESSO-MOTORS,  349 

(Joum,/ur  Pharmacodyn.,  Heft  i.  p.  31)  and  Verigo  assert  that  the  phe- 
nomenon is  not  constant,  at  least  in  animals.  The  ptosis  of  conia-poisoning 
indicates  that  the  dilatation  of  the  pupil  is  due  to  oculo-motor  paralysis. 
The  known  action  of  the  drag  upon  nerve-trunks  indicates  that  this  paralysis 
is  peripheral, — a  conclusion  corroborated  by  the  experiments  of  Dr.  I.  Hoppe 
(Z>ilc  Nerveiiwirkungen  der  HeUmittel,  Heft  i.,  Leipsic,  1855),  who  found 
that  when  conia  was  dropped  into  the  eye  of  an  animal  it  caused  at  first 
contraction,  apparently  due  to  the  intense  irritation,  and  afterwards  dilata- 
tion, of  the  pupil. 

Temperature, — Verigo,  Von  Praag,  and  others  affirm  that  lethal  doses  of 
conium  cause  a  decided  lowering  of  temperature;  but  Lautenbach  asserts 
that  the  drag  decidedly  increases  the  temperature  both  when  in  therapeutic 
and  in  toxic  doses. 

Circulation, — No  sufficient  investigation  has  as  yet  been  made  upon  the 
action  of  conia  upon  the  circulation.  Lautenbach  states  that  the  arterial 
pressure  falls  immediately  after  the  injection  of  conia,  and  afterwards  rises 
far  above  the  normal  point.  The  pulse,  according  to  the  same  investigator, 
is  at  ^rst  accelerated,  but  is  afterwards  retarded  to  much  below  normal.  The 
causes  of  these  phenomena  were  not  made  out. 

Elimination, — Although  Harley  failed  to  find  conia  in  the  urine  of 
animals  poisoned  by  it,  yet  it  is  eliminated  by  the  kidneys,  in  whose  secre- 
tion Zalcski  and  Draggendorff  have  found  abundance  of  it  in  the  first  twelve 
hours  of  the  poisoning,  and  traces  of  it  for  two  days  and  a  half. 

When  locally  applied  in  a  concentrated  condition,  conia  probably  is  fatal 
to  all  the  more  highly  organized  tissues.  Certainly  Christison  (^Edirdmrffh 
PhiloHophical  Transactions^  vol.  xiii.)  proved  this  to  be  so  in  regard  to  the 
muscles  which  are  not  influenced  by  it  when  taken  interoally.  Upon  the 
mucous  membranes  it  acts  as  an  intense  irritant. 

•Therapeutics. — The  paralytic  action  of  conium  naturally  suggests  its 
use  in  spasmodic  afiections ;  and  accordingly  it  has  been  tried  in  chorea^  in 
paralysis  ngitans^  in  whooping-cough,  and  in  other  diseases  of  similar  nature. 
Although  it  seems  not  to  have  met  with  continued  favor,  and  is  but  little 
used,  it  may  be  employed  when  life  is  threatened  by  the  mere  convulsive 
actions,  as  it  will  suspend  these  for  the  time  being.  If  Dr.  Harley's  views 
as  tr  its  physiological  action  be  correct,  it  ought  to  be  especially  useftil  in  all 
motor  disturbance  connected  with  irritation  at  the  base  of  the  brain.  Clinical 
proof  is,  however,  nearly  as  scarce  as  physiological  in  this  matter. 

In  maniacal  and  hysterical  excitement,  the  drug  in  full  doses  is  said  to 
produce  a  condition  of  calm  and  relaxation  which  is  highly  favorable ;  and 
in  the  treatment  of  the  insane,  conium  is  very  much  used  by  some  alienists 
(^Amer,  Journ,  of  Insanity,  April,  1873). 

Conium  has  also  been  employed  to  relieve  pain.  As  a  deobstruent  and 
alterative  it  has  been  very  largely  used,  both  locally  and  interaally,  in  neu^ 
ralgia  and  sciatica,  with  asserted  occasional  success,  in  canceroxis  and  other 
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tumors,  in  chronic  glandular  enlargements,  swollen  Joints^  and  in  variouR 
chronic  ulcerations.  Dr.  H.  Kennedy  (Dublin  Joum,  Med,  Sci.,  Jan.  1874) 
especially  commends  it  in  chronic  rheumatism,  and  as  an  aid  to  cod-liver  oil, 
etc.,  in  chronic  phthisis.  It  has  also  been  employed  to  arrest  the  secretion 
of  milk  and  to  relieve  dysuria.  The  various  uses  of  conium  as  an  alterative 
certainly  have  no  definite  physiological  basis,  but  they  appear  to  be  justified 
to  some  extent  by  clinical  experience. 

Administration. — One  of  the  great  practical  drawbacks  to  the  use  of 
this  drug  is  the  uncertainty  of  its  preparations :  none  of  them  can  be  relied 
upon.  Of  the  leaves  the  U.  S.  Pharmacopoeia  recognizes  two  extracts,  the 
fresh  juice  (Eztractum  Conil)  and  the  alcoholic  (Extra^ctum  Conii  Alcoholi- 
cum),-—doae,  one  to  two  grains,  increased  until  some  symptoms  are  induced ; 
also  a  tincture  (Tinctura  Conii,  Jii  to  Oj), — dose,  f3ss  to  f3i;  and  a  fluid 
extract  of  tJie  fruit  {Extractum  Conii  Fructus  Fluidum)  is  also  ofl&cinal, — 
dose,  ^j  to  ^ii.  Of  these  preparations,  the  last  appears  to  be  the  only 
one  which  can  be  at  all  relied  on.  The  English  Succus  Conii,  so  praised  by 
some  writers,  I  have  known  to  be  used  by  the  ounce  without  efiect. 

The  variability  of  all  the  preparations  has  its  origin — first,  in  the  Varying 
amount  of  the  active  principle  in  the  drug ;  secondly,  in  the  great  volatility 
of  this  principle ;  and  thirdly,  in  the  proneness  of  the  alkaloid  to  undergo 
spontaneous  decomposition,  even  when  kept  under  the  most  favorable  cir- 
cumstances, and  to  a  much  greater  extent  when  exposed  to  light  and  air. 
The  alkaloid,  on  the  whole,  would  probably  be  the  best  form  in  which  to 
use  the  remedy ;  but  it  is  not  officinal :  abroad,  however,  it  has  been  used  to 
a  considerable  extent,  and  has  generally  given  satisfaction.  The  dose  is  one- 
twentieth  to  one-twelfth  of  a  grain,  which  may  be  dissolved  in  alcohol. 

Toxicology. — Sufficient  has  been  said  about  the  symptoms  caused  hy 
conia.  After  death  from  it  no  distinctive  lesions  are  to  be  found,  only  the 
usual  indications  of  death  from  asphyxia.  The  treatment  consists  in  .the 
immediate  evacuation  of  the  stomach  and  the  exhibition  of  tjinnic  ncid, — 
the  tannate  formed  is,  however,  probably  more  or  less  poisonous, — with  the 
use  of  external  heat  and  of  internal  stimulants;  artificial  respiration  should 
be  steadily  maintained  so  long  as  there  is  the  faintest  indication  of  cardiac 
action.  No  physiological  antidote  is  known ;  but  it  is  possible  that  atropia 
might  be  of  service  by  aiding  to  maintain  the  respiration. 

Note. — Jast  as  tho  present  chapter  was  going  to  press,  I  received  from  Dr.  Ott  for 
publication  in  the  Phila,  Med,  Timeif  vol.  v.,  tho  manuscript  of  an  elaborate  investigation 
upon  OtUemia,     In  it  he  arrives  at  the  following  conclusions : 

In  cold-blooded  animals  gelsemia  paralyzes  first  the  sensory  and  then  the  motor  ganglia 
in  the  central  nervous  system,  the  order  being  reversed  for  warm-blooded  animals.  It 
diminishes  the  pulse-rate  by  lessening  the  irritability  of  the  excito-motor  ganglia  of  the 
heart,  and  the  arterial  pressure  by  diminishing  cardiac  irritability  and  vaso-uiotor  tonus. 
It  depreises  the  respiratory  centre,  dilates  the  pupil,  and  reduces  the  temperature. 
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There  are  employed  by  practitioners  of  medicine,  to  affect  oertun  diA- 
eases  most  intimately  connected  with  the  processes  of  nutrition,  yarious 
substances  which  do  not,  at  least  in  the  doses  commonly  used,  produce  any 
very  obvious  symptoms.  These  drugs  may  perhaps  neither  stimulate  nor 
depress,  .so  far  as  can  be  perceived,  any  function  of  the  body ;  their  action 
may  be  silent  and  imperceptible,  their  mode  of  influence  may  be  unknown ; 
but  their  therapeutic  effects  are  among  the  most  assured  of  clinical  facts.  It 
is  to  medicines  of  this  character  that  the  name  of  Alteratives  has  been  ap- 
plied, because  when  administered  they  seem  simply  to  alter  morbid  processes. 

Speculation  has  been  rife  as  to  the  mode  in  which  alteratives  influence  the 
body ;  and  as  the  accepted  pathology  has  been  humondistic  or  otherwise,  so 
has  it  been  strenuously  argued  that  they  act  upon  the  vital  fluid  or  upon  the 
solids  of  the  body.  The  term  "  purifying  of  the  blood"  has  been  especially 
applied  to  their  action,  and  is  sufficiently  suggestive  of  their  function  as 
viewed  from  the  pathological  stand-point  of  the  old  humondist.  What  we 
know  of  the  action  of  these  medicines  at  present  amounts  to  this,  that  they 
modify  the  nutritive  processes  of  the  body.  As  the  physiologist  has  scarcely 
learned  the  alphabet  of  that  part  of  his  science  which  treats  of  the  general 
nutrition,  having  no  knowledge  as  to  what  is  the  real  dominant  force  in  the 
nutritive  processes, — as  he  is  unable  to  tell  with  certainty  in  what  organs 
the  universal  vital  pabulum,  the  blood,  is  formed,  much  less  to  point  out  the 
method  of  its  formation  and  the  laws  which  govern  its  development, — as  the 
pathologist  is  completely  baffled  in  attempting  to  find  the  essence,  as  it  were, 
of  the  morbid  processes  which  are  successfully  met  by  alteratives, — as  he  can- 
not point  out  to  us  what  perverted  functions  underlie  these  diseases  as  their 
basis, — why  should  the  therapeutist  be  expected  to  explain  the  rationale  of 
his  treatment  ?  The  empirical  facts  of  the  clinical  pathologist  are  met  by 
the  empirical  facts  of  the  clinical  therapeutist.  It  is  absurd  to  gaze  into 
mid-air  for  the  crowning  spire  before  the  foundation-stones  of  the  temple 
are  laid. 

To  deny,  as  has  been  done,  tlie  existence  or  value  of  medicines  of  this 

class  because  we  cannot  tell  why  mercury  relieves  syphilis  or  why  iodide  of 

potassium  cures  rheumatism,  is  as  absurd  as  to  deny  the  existence  of  the 

syphilitic  and  the  rheumatic  dyscrasia  because  we  do  not  know  their  ultimate 

851 
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nature.  Let  us  be  coutentj  until  more  light  comes,  to  hold  fast  to  the  clinical 
&ct8,  each  believing  for  himself,  if  he  choose,  that  alteratives  alter  nutrition 
by  affecting  the  functions  of  the  blood-making  organs,  or,  if  he  prefer,  that 
they  act  by  impressing  the  cells  of  the  body  directly ;  or,  what  b  even  more 
philosophical,  each  holding  his  mind  free  from  belief,  an  unoccupied  tablet 
on  which  the  truth  may  readily  be  inscribed  when  it  is  discovered. 

ABSENIOUH-ABSENIO.   (As.)   U.S. 

Although  Arsenic  is  the  officinal  title  for  the  metal  which  forms  the  base 
of  arscnious  acid,  yet  the  term  has  come  into  such  universal  use  as  a  synonym 
of  tohite  arsenic  or  arsenious  acid  that  I  shall  here  so  employ  it. 

Arsenicum  i%  a  brittle  metal,  of  a  steel-gray  color  and  a  brilliant  lustre 
when  freshly  broken,  but  becoming  dull  and  dark  on  exposure.  Its  odor  when 
volatilized  is  that  of  garlic. 

Arsenious  Acid  (^Acidum  Arseniosuniy  U.S.,  White  Arsenic^  Arsentc, 
AsO, — ASjOj),  as  first  prepared  by  sublimation  from  the  ores,  is  in  trans- 
parent masses,  but  on  keeping  becomes  milk-white  externally.  It  is  soluble 
in  water,  has  a  vitreous  fracture,  is  odorless,  of  a  fiunt  sweetish  taste,  and 
volatilizes  without  fusion  "  at  a  temperature  not  exceeding  400°  F."  When 
it  is  put  upon  red-hot  iron  it  emits  a  garlicky  odor,  owing  to  its  being  re- 
duced to  a  metallic  state  and  to  the  volatilization  of  the  metal  thus  formed. 

Physiological  Action. — When  applied  to  any  part  in  a  concentrated 
form,  arsenic  is  a  very  active  escharotic,  and  even  when  very  much  dilut<Ml  it 
is  a  severe  irritant.  When  a  single  dose  of  just  sufficient  size  to  be  felt  is 
ingested,  colicky  pains,  diarrhoea,  and  perhaps  nausea  result.  Aflcr  a  very 
large  toxic  dose,  in  from  one-quarter  to  three-quarters  of  an  hour  an  intense 
burning  pain  is  felt  in  the  cesophap^us  and  stomach,  soon  spreading  to  the 
whole  belly,  and  often  accompanied  by  a  sense  of  constriction  at  the  throat, 
and  an  acrid,  metallic  taste.  In  a  very  short  time  violent  vomiting  and 
purging  come  on.  The  matters  rejected  are  at  first  mucous,  and  variously 
colored  by  the  contents  of  the  primae  viae ;  but  they  soon  become  bilious, 
and  oflen  yellowish  or  greenish,  and  finally  serous,  with  mucoid  fiakcs  and 
a  greater  or  less  amount  of  blood.  As  the  case  progresses,  the  symptoms 
mentioned  increase  in  intensity,  and  to  them  are  soon  added  others  of  dif- 
ferent nature.  The  thirst  is  excessive ;  the  urine  is  suppressed ;  the  ex- 
tremities are  icy  cold ;  the  pulse  is  small,  feeble,  and  frcfjucnt ;  the  rapid 
and  labored  respiration  is  very  much  embarrassed  and  painful  fi-om  the 
abdominal  tenderness;  the  surface  is  dark  and  cyanosed;  vi(»Ient  cmmps 
add  their  torture;  exhaustion  deepens  into  collapse;  convulsions  or  coma 
ensue,  and  death  occurs  in  from  five  to  twenty  hours. 

In  another  set  of  cases,  when  the  dose  Ifas  been  smaller  or  the  subject  less 
susceptible,  the  termination  is  not  reached  so  soon.  Afler  symptoms  similar 
to  but  less  violent  than  those  jiuH  described  have  lasted  from  a  few  hours 
to  one  or  two  days,  a  remission  occurs ;  the  purging  and  vomiting  grow  less 
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frequent,  or  perhaps  intermit ;  even  the  abdominal  tenderness  may  in  great 
measure  disappear,  but  the  persistent  thirst,  cold  extremities,  and  suppressed 
urine  show  that  the  danger  is  not  overpast,  and  afler  a  time  the  case  puts  on 
a  more  alarming  aspect.  The  belly  becomes  very  tumid,  the  abdominal  pain 
more  severe,  difficulty  of  respiration  develops  itself,  the  face  is  swollen  and 
cyanosed,  nervous  symptoms,  tremblings,  cramps,  and  convulsions  appear,  and 
finally  an  icy  coldness  pervades  the  frame,  and  death  occurs  in  from  two  to 
six  days.  The  mind  is  generally  clear  to  the  last.  If  the  patient  survive 
long  enough,  an  eruption  very  frequently  appears,  sometimes  as  early  as  the 
second  day,  sometimes  not  until  the  fifth.  Its  character  is  various :  thus,  .it 
may  be  petechial,  urticaria-like,  papular,  vesicular,  or  pustular  (IL'stoire  des 
JtJruptiotis  arsinicales^  par  Dr.  Imbert-Gourbeyre,  Monit.  des  Hopit.y  1857). 

Such  are  the  ordinary  symptoms  of  arsenical  poisoning ;  but  anomalous 
cases  are  not  rare.  Sometimes  profound  and  rapid  collapse,  without  ab- 
dominal pain,  has  occurred  ;  in  other  cases  heavy  sleep,  deepening  into 
coma,  is  said  to  have  been  the  most  marked  symptom.  Sometimes  arsenical 
poisoning  very  closely  resembles  cholera,  and  it  has  been  mistaken  for  it  not 
only  in  life,  but  also  afler  death,  on  the  post-mortem  table  (  Virchovos  Archiv^ 
1870,  Bd.  1.  p.  456). 

When  arsenical  poisoning  is  not  fatal,  the  convalescence  is  apt  to  be 
slow,  and  interrupted  by  various  disorders.  Prominent  among  these  are 
affections  of  the  alimentary  canal,  due  to  the  structural  changes  produced  by 
the  poison.  Nervous  symptoms  also  are  not  rare.  They  are  chiefly  neural- 
gic pains,  anaesthesia,  and  paralysis.  The  latter  affects  preferably  the  lower 
extremities,  commencing  and  remaining  longest  in  them ;  does  not  select  the 
exterior  muscles,  and  is  almost  always  accompanied  by  anaesthesia,  or  at  least 
by  numbness  and  formication,  and  by  coldness  of  the  extremities  (Dr.  Leroy 
d'Etiolles,  (razc/^c  Ilehdomadaire,  1857,  vol.  iv.). 

The  most  obvious  lesions  found  after  death  from  acute  poisoning  by  arsenic 
are  in  the  stomach  and  bowels,  even  when  the  poison  has  found  entrance 
through  other  channels  into  the  system.  The  gastric  mucous  membrane  is 
usually  swollen,  maculated  with  patches  of  a  deep-crimson  or,  more  commonly, 
brownish-red  color,  and  is  often  soflened  and  covered  with  a  diphtheritic 
exudation,  but  is  rarely  ulcerated.  Perforation  is  exceedingly  unconinion. 
The  mucous  membrane  of  the  upper  part  of  the  small  intestine,  and  some- 
times of  the  whole  of  it,  is  in  a  condition  similar  to  that  of  the  stomach. 
In  some  cases  the  lesions  very  closely  resemble  those  of  cholera,  as  was  first 
pointed  out  by  Prof  Virchow  (  Virchow's  ArchiUy  Bd.  xlvii.).  In  the  micro- 
scopic examination  of  a  cadaver  whose  bowels  were  filled  with  a  "  rice-water" 
fluid,  that  observer  found  in  the  intestinal  contents  epithelial  flakes,  and  the 
fungus  described  by  Klobs  as  peculiar  to,  and,  indeed,  the  cause  of,  cholera. 
The  epithelial  cells  of  the  mucous  membrane  were  choked  with  granules,  and 
many  of  them  in  an  advanced  stage  of  fatty  degeneration ;  the  intei-stitial 
tissue  was  full  of  large  round  granulated  cells;  the  solitary  glands  and  Peycr's 
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patches  were  very  much  swollen.  These  facts  have  been  oonfinned  by  Ihr. 
Hoffmann  (^Virchoto' s Archlv,  Bd.  1.  p.  456).  The  gastro-intestinal  lesions 
produced  by  arsenic  are  not  due  solely  or  largisly  to  its  immediate  local 
effect,  sinxj  they  occur  equally  when  the  animal  is  killed  by  injection  of  the 
poison  into  a  vein.  The  local  influence  of  the  drug  is,  however,  probably 
not  altogether  lost,  since  Unterberger  (/oc.  ciV.)  found  that  a  larger  dose  was 
required  to  kill  an  animal  by  venous  injection  than  by  exhibition  by  the 
mouth. 

It  can  scarcely  be  doubted  that  in  arsenical  poisoning  there  is  a  wide- 
spread granular  or  fatty  degeneration  of  the  tissues.  The  evidence  as  to 
man  is  not  so  complete  as  is  desirable,  but  M.  Karajau  (Tardieu,  Sur  rEm- 
poisannementj  p.  335)  reports  in  one  case,  which  had  been  mistaken  during 
life  for  acute  atrophy  of  the  liver,  that  the  viscus  was  atrophied  and  of  a 
characteristic  fatty  color ;  and  Fr.  Grohl  and  Fr.  Mosler  (  Virchow's  Archiv, 
Bd.  xxxiv.  p.  213)  have  recorded  the  case  of  a  boy  poisoned  with  arsenic, 
in  whom  they  found  fatty  or  granular  metamorphosis  of  the  glands  and 
epithelium  of  the  stomach  and  intestines,  of  the  cardiac  muscle,  of  the  dia- 
phragm, and,  to  a  slight  extent,  of  some  of  the  voluntary  muscles.  In  this 
case  the  kidneys  were  also  profoundly  affected ;  the  cortical  tubes  were 
opaque  and  finely  granular,  and  their  epithelial  cells  could  not  be  isolated. 

The  absolute  demonstration  of  the  degeneration  produced  by  arsenic  was, 
however,  made  by  Dr.  Saikowsky  (  Virchow's  ArchiVy  Bd.  xxxiv.  p.  77),  of 
Moscow,  who  was  also  the  first  to  point  it  out.  In  his  numerous  experiments 
upon  rabbits  he  found  that  when  the  animals  were  poisoned  by  a  small  dose 
of  arsenic,  so  as  to  live  from  three  to  six  days,  the  liver  was  much  enlarged 
and  very  fatty, — indeed,  contained  more  fat  than  the  "  phosphorus-liver." 
On  microscopical  examination,  the  cells  on  the  exterior  of  each  acinus  were 
seen  to  be  natural ;  those  in  the  centre  in  the  most  advanced  stages  of  de- 
generation. The  kidneys  were  similuily  affected, — their  tubes  choked  up 
with  fat-globules,  their  epithelium  almost  completely  destroyed.  The  mus- 
cles of  the  heart  and  diaphragm  were  almost  equally  compromised.  Dr. 
Saikowsky  also  noted  that  early  in  both  arsenical  and  antimonial  poisoning 
the  glycogenic  function  of  the  liver  is  abolished.* 

As  arsenic  is  never  used  in  medicine  for  an  acute  effect,  the  chief  interest 
to  the  therapeutist  centres  around  its  physiological  action  when  given  in 
small  doses;  yet  it  seems  necessary  here  to  take  cognizance  of  the  physio- 
logical action  of  large  amounts  of  the  poison. 

Nervous  System. — The  symptoms  of  arsenical  poisoning  in  man  show  that 
the  drug  has  a  marked  influence  upon  the  nervous  system.  Dr.  W.  Sklarek, 
of  Berlin  (Reicheri's  ArchiVy  1866),  has  found  that  the  arseniates  of  potas- 
sium and  of  sodium  had  exactly  the  same  effect  as  the  arsenic  itself  upon 

*  For  a  Bpeetroscopio  study  of  the  effect  of  arsenic  upon  the  coloring-matter  of  the  blood, 
see  Centralblatt,  1868,  p.  609.  It  is  interesting  here  to  note  that  arsenic,  antimony,  phos- 
phorus, and  ammonia  act  very  similarly,  if  not  identically,  upon  the  blood. 
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frogs.  Within  five  minutes  after  the  injection  of  one-fourth  to  two  c.c.  of 
a  two  per  cent,  solution  of  arsenious  acid,  or  of  the  arseniates  of  sodium  or 
potassium,  all  voluntary  movement  ceases  in  the  frog ;  although  when  the 
animal  is  laid  upon  his  back  he  struggles  very  actively  to  recover  his  pasition. 
At  this  time,  however,  all  sensibility  to  chemical  and  mechanical  irritants  is 
lost,  cutting,  burning,  or  corroding  failing  to  elicit  any  response.  That  the 
motor  system  is  not  at  fault  is  shown  by  the  active  movements  when  the  frog 
is  placed  upon  his  back,  as  well  as  by  the  results  of  electrical  stimulation  of 
the  nerves.  The  paralysis  or  quietness  must  be  due  to  an  abolition  of  sen- 
sation. That  this  is  spinal,  and  not  peripheral,  is  proven  by  the  circumstance 
that  tying  the  iliac  artery  upon  one  side  before  the  administration  of  thu 
poison  has  no  effect  in  preserving  sensibility  in  the  protected  leg.  The  only 
explanation  of  the  struggles  of  the  frog  to  recover  his  position  after  poisoning 
is  to  be  found  in  his  being  influenced  through  vision,  or  else  in  the  theory 
that  the  muscular  sense  is  distinct  from  that  of  common  sensibility  and  is  not 
affected  by  arsenic. 

Circulation. — Upon  the  heart  of  the  frog  Dr.  Sklarek  found  that  arsenic 
exerts  a  very  powerful  influence,  lessening  the  rapidity  and  force  of  the  beat, 
and  finally  arresting  the  contraction.  That  this  cardiac  action  of  arsenic  is 
direct  was  shown  by  the  exact  similarity  of  the  phenomena  produced  by  the 
application  of  arsenic  to  the  heart  cut  out  of  the  body.  The  arrest  was 
never  instantaneous,  but  always  preceded  by  slowing  of  the  beat ;  and  after 
movement  had  ceased,  galvanic  or  mechanical  irritation  caused  imperfect  sys- 
tolic movements.  In  no  case  did  Dr.  Sklarek  observe  any  signs  of  functional 
excitement  preceding  the  development  of  the  cardiac  or  motor  paralysis. 

Dr.  Sklarek  also  found  that  in  arsenical  poisoning  in  the  cat  there  is 
great  reduction  in  the  force  and  frequency  of  the  heart's  pulsations.  Re- 
cently the  effect  of  the  poison  upon  the  circulation  of  mammals  has  been 
elaborately  investigated  by  Dr.  S.  Unterberger  {Archiv  fiir  Exper.  Path, 
und  Pharm.y  Bd.  ii.).  Like  Cunza,  he  found  that  in  arsenical  poisoning  the 
heart  persists  in  its  movements  after  the  cessation  of  respiration.  Imme- 
diately after  an  injection  of  the  poison  in  cats  and  dogs,  both  the  pulse-rate 
and  the  arterial  pressure  fall  enormously,  and  if  the  dose  has  been  sufficient 
they  never  recover  themselves.  Dr.  Unterberger  did  not  make  out  the 
cause  of  the  fall  of  the  pulse-rate,  but  the  experiments  of  Sklarek,  already 
mentioned,  indicate  that  it  is  due  to  a  direct  action  on  the  heart. 

The  depression  of  the  arterial  pressure  was  shown  by  Unterberger  to  be 
largely  due  to  vaso-motor  paralysis,  for  in  an  animal  under  the  influence  of 
the  poison  neither  galvanization  of  a  sensory  nerve  nor  of  the  vaso-motor 
centre  in  the  upper  cord  had  any  influence  upon  the  force  of  the  blood- 
current.  Galvanization  of  the  splanchnics  had  no  effect  upon  the  arterial 
pressure, — apparently  showing  that  the  vaso-motor  palsy  was  peripheral ;  but 
Dr.  Unterberger  found,  to  his  astonishment,  that  stimulation  of  the  cervical 
sympathetics  had  the  usual  effect  upon  the  vessels  of  the  rabbit's  ear.    Sup- 
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posing  that  these  observations  be  correct,  there  are  only  two  seemingly  pos- 
sible methods  of  reconciling  them :  either  the  drug  acts  upon  the  peripheral 
vaso-motoi;  nerves  in  the  abdomen,  and  not  upon  the  sam.>  nerves  in  the 
neck,  or  else  there  is  during  ai*senical  poisoning  such  depression  of  the  power 
of  the  cardiac  muscle  that  narrowing  of  the  blood-path  does  not  have  the 
usual  effect.  Dr.  Unterberger  found  that  compression  of  the  abdomioal 
aorta  was  followed  by  a  great  rise  of  pressure,  and  therefore  believes  that  the 
heart  in  arsenical  poisoning  has  not  lost  its  power.  Some  complicated  trans- 
fusion experiments  which  he  made  indicated  differently,  so  that  whilst  his 
proposition  that  arsenic  paralyzes  the  peripheral  vaso-motor  nerves  of  the 
abdomen  and  not  those  of  the  head  may  be  considered  probable,  it  certainly 
is  not  proven.  It  would  be  a  very  easy  matter  to  decide  the  question  by 
dividing  the  spine  in  a  poisoned  animal:  if  the  reduction  of  the  arterial 
)>ressure  be  really  due  to  an  abdominal  vaso-motor  paresis,  section  of  the 
8}»ine  should  have  but  little  effect  on  it.  There  appears  to  be  no  doubt 
that  the  cardiac  muscle  is  more  or  less  weakened  by  the  poison. 

Action  of  Small  Dosesf. — Minute  quantities  of  arsenic  may  be  given  for  a 
long  time  without  producing  any  perceptible  effect,  unless  it  be  a  sharpening 
of  the  appetite,  due  to  the  local  action  on  the  stomach.  When  the  dose  is 
increased,  more  active  manifestations  of  gastric  irritation  may  appear,  such  as 
loss  of  appetite,  nausea,  abdominal  pain  or  uneasiness,  diarrhoea,  and  perhaps 
sympathetic  headache.  By  the  use  of  frequent  small  doses  these  symptoms 
may  be  generally  avoided,  and  what  may  be  termed  the  constitutional  action 
of  arsenic  be  obtained.  The  first  sign  of  this  is  generally  a  puffiness  about 
the  eyenS,  at  first  visible  only  in  the  early  mornings,  but  soon  increasing 
into  decided  adema,  which  after  a  time  may  lose  its  local  character  and  the 
patient  be  involved  in  general  anasarca.  This  anasarca,  as  was,  I  believe, 
first  point<jd  out  by  Dr.  S.  Weir  Mitchell  (^New  York  Medical  Journal^  vol. 
i.),  may  or  may  not  be  preceded  or  accompanied  by  the  presence  of  albumen 
and  of  tube-casts  in  the  urine.  Beyond  the  production  of  the  symptoms 
spoken  of,  arsenic  should  never  be  employed  in  medicine. 

Unfortunately,  owing  to  the  frequent  use  of  the  metal  in  the  arts,  chronic 
poisoning  with  it  Ls  by  no  means  uncommon. 

Although  the  symptoms  vary  a  good  deal  and  are  often  obscure,  yet  in 
almost  every  case  they  are  such  as  should  at  once  awak(»n  suspicion.  They 
have  been  summed  up  by  Prof.  Taylor  as  follows :  "  Dryness  and  irritation 
of  the  throat,  irritation  of  the  mucous  membranes  of  the  eyes  and  nostrils, 
dry  cough,  languor,  headache,  loss  of  appetite,  nausea,  colicky  pains,  numb- 
ness, cramp,  irritability  of  the  bowels,  attended  with  mucous  discharges, 
great  prostration  of  strength,  a  feverish  condition,  and  wasting  of  the  body.' 
It  is  very  evident  that  the  symptoms  of  irritation  of  the  respiratory  mucous 
membrane  are  largely,  if  not  entirely,  due  to  the  local  action  of  the  arsenic, 
since  the  poison  finds  access  to  the  system  through  the  respiratory  organs. 
The  constitutional  troubles  most  uniformly  present  in  these  cases  are  weak- 
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ness  and  emaciation,  often  accompanied  by  more  decided  nervous  manifcstar 
tions  than  the  picture  drawn  by  Dr.  Taylor  would  suggest :  great  depression 
of  spirits  and  irritability  of  disposition,  sleeplessness,  giddiness,  headache 
with  a  feeling  of  constriction  in  the  forehead,  numbness  in  the  extremities, 
muscular  tremors  or  stiffness,  vertigo,  and  even  convulsions  and  paralysis, 
are  very  common.  Indeed,  in  some  cases  these  nervous  symptoms  constitute) 
the  chief  if  not  the  sole  features.  (See  Deutsches  Kliiiik^  1874,  No.  31 ;  also 
Schmidt's  Jahrbiichery  Bd.  clxv.  p.  233.) 

Dr.  Kirchg'dsser,  as  the  result  of  very  large  experience,  asserts  that  the 
most  characteristic  phenomena  of  chronic  ursenicism  are  a  brown  pigment- 
deposit  in  the  skin  of  the  face,  inflammatory  affection  of  the  eyelids,  and 
the  disturbances  of  sensibility  and  motion,  which  affect  most  frequently  the 
lower  extremities,  together  with  scalding  during  urination.  Out  of  eight 
cases,  he  found  arsenic  in  the  urine  in  six  (^Berlin.  Centralblattj  p.  574, 
1868). 

Seemingly  opposed  to  this  every-day  experience  is  the  asserted  "  arsenic- 
eating"  of  the  peasants  of  Styria.  It  is  stated  by  some  that  the  arsenic  is 
taken  by  the  young  girls  to  beautify  their  complexion  and  to  enhance  their 
charms ;  by  others,  that  the  object  sought  to  be  attained  is  protection  against 
arsenical  fumes  by  those  engaged  in  the  manufacture  of  the  metal,  and  the 
increaije  of  the  powers  of  endurance  and  of  the  **  wind"  in  huntsmen  and 
others  who  do  a  great  deal  of  mountain-climbing.  The  habit  is  said  not  to 
be  detrimental  to  life.  Indeed,  the  toxiphagi  are  asserted  to  be  remarkably 
long-lived  people.  In  regard  to  the  dose,  three  grains  are  said  to  be  taken 
BS  a  commencement,  and  to  be  increased  to  thirty !  Originally  affirmed  by 
Vogt  (^Lehrbuck  der  Fharmacoilynamik^  dritte  Aufl.,  Bd.  i.),  the  existence 
of  this  practice  has  been  especially  asserted  by  Tschudi  (quoted  by  Prof. 
Stills),  and  more  recently  by  Chs.  Heisch  {Pharmaceutical  Journal  and 
TransactwnSj  vol.  i.,  2d  series,  1859  and  1860,  p.  556). 

Notwithstanding  the  assertion  of  Heisch,  the  existence  of  the  practice  was 
not  credited  (see  British  and  Foreign  Med.-Chir.  Review,  vol.  xxix.  p.  144), 
but  in  1864  Dr.  C.  Maclagan  {Edin.  Med.  Journ.^  1864,  p.  203)  visited 
Styria,  saw  several  arsenic-eaters,  administered  to  one  of  them  five  grains  of 
the  substance  at  a  dose  without  ill  effects,  and  found  the  poison  in  the  urine. 
He  also  analyzed  the  material  which  the  men  habitually  took,  and  found  it 
to  be  arsenic. 

An  unsigned  (editorial  ?)  communication  in  tht;  Edinburgh  Medical  and 
Surgical  Journal  (1871,  vol.  xvi.  p.  569)  further  asserts  that  a  royal  com- 
mission has  examined  into  the  subject,  and  that  their  report  indicates  that  the 
practice  exists,  but  that  it  has  been  grossly  exa^erated.  They  affirm  that 
arsenic-eating  is  practiced  chiefly  in  the  northern  and  northwestern  parts  of 
Styria;  that  the  white  arsenic  is  preferred,  the  yellow  commercial  article 
being  sometimes  taken,  the  native  red  arsenic,  or  orpiment,  very  rarely ;  that 
the  commencing  dose  is  about  0.22  grain,  which  is  very  slowly  increased 
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to  0.62  grain  avoirdupob.  The  "  ratsbane-eaters"  almost  all  belong  to  the 
lower  classes,  and  are  said  to  be  generally  strong  and  healthy  persons, 
courageous,  pugnacious,  and  of  strong  sexual  disposition.  These  statements 
are  in  accord  with  those  of  Dr.  Maclagan,  and  must,  I  think,  be  accepted 
as  true.  Dr.  Maclagan  also  says  that  in  one  case  of  suspected  murder  in 
Styria  the  prisoner  was  acquitted  on  the  ground  that  the  deceased  was  an 
arsenic-eater. 

Of  especial  interest  in  connection  with  arsenic-eating  is  the  verity  or  non- 
verity  of  the  asserted  effect  of  the  drug  upon  tissue-changes.  Schmidt  and 
Stiirzwage  believe  that  it  has  such  action  in  a  very  marked  degree,  because 
in  their  experiments  upon  rabbits  they  found  a  decided  diminution  in  the 
excretion  of  carbonic  acid  and  of  urea  during  the  use  of  minute  doses  of 
the  poison.  The  more  recent  experiments  of  Fokker  (^Schmidt's  Jahrh., 
Bd.  clviii.  p.  13)  have  yielded  a  contrary  result,  so  that  there  is  at  present  no 
sufficient  evidence  to  warrant  any  conclusion. 

When  arsenic  is  administered  in  small  repeated  doses,  it  may  act  as  a 
tonic,  by  slightly  irritating  the  stomach  and  thereby  provoking  an  appetite ; 
and  in  certain  cachexias  it  does  increase  the  muscular  strength  and  the  ".en- 
eral  vigor.  The  history  of  arsenic-eating  indicates  that  the  drug  has  some 
positive  tonic  influence  over  nutrition,  and  although  the  amelioration,  the 
increase  of  strength  and  blood,  by  its  use  in  cachexias  may  be  due  to  an 
indirect  action  of  the  drug, — to  a  removal  or  overcoming  of  vhe  morbific 
agent  on  the  disease,  and  a  consequent  allowing  of  the  recuperative  powers 
of  the  system  to  assert  themselves, — there  is  much  reason  ibr  be.ieving 
that  it  acts  largely  as  a  direct  stimulant  to  nutrition.  All  that  we  know  of 
the  effect  of  arsenic  upon  the  .^system  throws  only  enough  light  upon  its 
therapeutic  action  to  enable  us  to  cla.ss  it  as  an  alterative, — a  modifier  and 
often  an  improver  of  nutrition. 

Elimination. — There  is  abundant  proof  of  the  absorption,  and  no  less  of 
the  elimination,  of  arsenic.  Indeed,  the  latter  apj)ears  to  take  place  with 
exceptional  rapidity.  Thus,  MM.  Flandin  and  Danger  (Hiiseniann,  Tuxi- 
cologie,  p.  823)  failed,  three  days  after  the  last  dose,  to  detect  it  in  the 
bodies  of  animals  to  which  fifteen  grains  had  been  given  daily ;  and  in  a 
child  killed  in  two  days  by  an  arsenical  pigment,  none  of  the  metal  could  be 
found  in  the  body  (British  and  Foreign  Mt-d.-Chir.  Rtview^  1870,  vol.  xlv.). 
In  the  great  majority  of  instances,  however,  there  is  no  trouble  in  finding 
arsenic  in  the  bodies  of  those  poisoned  by  it,  and  Steinhiiuser  reports  a  ciise 
in  which  it  was  found  in  the  remnants  of  a  corpse  that  had  been  buried  for 
twenty-two  years  (Berlin,  Centralblatt^  18G8,  p.  IGO).  The  principal  chan- 
nel of  escape  is  the  kidneys ;  but  elimination  also  takes  place  through  the 
mucous  membrane  of  the  alimentary  canal,  through  the  skin,  and  even  in 
the  saliva  and  the  tears.  Unterberger  has  detected  it  in  the  alimentary  canal 
of  animals  poisoned  by  injection  into  the  vein.  M.  Chat  in  has  found  it  in 
the  serosity  of  a  blister,  Bergeron  an  J  Lemaitre  in  the  sweat  (British  and 
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Foreign  Med.-Chir.  Review,  vol.  xlviii.,  1871),  and  Taylor  {Guys  Hospital 
Reports,  vol.  x.,  3d  series,  1864,  p.  227)  in  the  contents  of  the  stomach  of 
a  child  poisoned  by  its  application  to  the  scalp. 

Especially  in  connection  with  the  therapeutic  use  of  arsenic  in  malarial 
fever,  some  interest  attaches  to  the  effect  of  the  drug  upon  the  lower  organ- 
isms and  fermentations.  The  subject  has  been  partially  investigated  by 
Johannsohn  {Arch,  far  Exper,  Path,un<l  Therap.,  Bd.  ii.  p.  106),  who  con- 
cludes that  the  poison  produces  a  peculiar  degeneration  of  the  yeast-plant,  but 
actually  increases  the  production  of  bacteria  in  yeast.  When  small  amounts 
of  arsenic  were  added  to  yeast  and  syrup,  the  fermentative  process  was  at 
first  very  much  checked,  but  not  absolutely  prevented.  After  a  time  the 
process  went  on  faster  again.  In  urine  Johannsohn  found  that  the  poison 
hindered  the  production  of  Micrococcus  urea,  but  actually  favored  that  of 
other  fungi.  In  the  lactic  fermentation  the  growth  of  the  peculiar  fungi 
was  checked,  whilst  that  of  Mucor  mucedo  was  favored.  The  fact  that 
arsenic  acts  slowly  upon  the  yeast  has  been  confirmed  by  Schaefer  and 
Boehm  {Arbeiten  Physiol,  List,  Wurzburger  IlochscJiule,  1873,  p.  173). 
Both  Johannsohn  and  Schaefer  and  Boehm  have  found  that  arsenic  exerts 
no  influence  upon  non-organized  ferments,  either  vegetable  or  animal,  such 
as  amygdalin,  pepsin,  pancreatin,  etc. 

Therapeutics. — Our  knowledge  of  the  value  of  arsenic  in  disease  rests 
solely  upon  clinical  observation,  which  has  abundantly  established  its  use 
in  certain  very  diverse  affections.  Chief  among  these  is  chronic  malarial 
dyscraxift.  No  one  would  at  present  think  of  employing  it  in  acute  re- 
mittent fever,  or  even  in  acute  intermittent,  unless  under  very  peculiar 
circumstances.  It  is  in  those  cases  which  have  resisted  quinia,  in  which  the 
paroxysms  have  become  irregular,  returning  at  long  or  irregular  intervals, 
and  in  which  the  anaemia  and  the  general  nutritive  disturbance  are  even 
more  prominent  than  the  febrile  disorder,  that  arsenic  is  especially  valuable. 
In  these  cases  it  should  be  administered  with  sufficient  boldness,  very  gen- 
erally in  conjunction  with  iron.  Prof.  George  B.  Wood  recommends  that 
the  first  doses  should  be  as  large  as  the  system  will  endure,  so  as  to  make  a 
decided  impression  at  once.  When  the  ague-paroxysms  are  frequent,  it  is 
perhaps  well  to  employ  this  plan ;  but  when  it  is  rather  the  cachexia  than  the 
active  disorder  that  is  to  be  combated,  it  is  preferable  to  commence  with 
small  doses  and  to  increase  them  until  some  constitutional  symptom  is  pro- 
duced. In  ordinary  intermittents,  after  the  paroxysms  have  been  broken  up 
by  quinine  it  is  very  well  to  place  the  patient  upon  a  preparation  of  arsenic, 
iron,  and  quinine,  as  a  prophylactic  against  their  return.  When,  in  ordinary 
intermittent  fever,  for  any  cause  quinia  cannot  be  administered,  arsenic  may 
be  employed.  In  these  cases,  as  already  intimated,  the  first  doses  should  be 
large,  so  as  to  make  an  immediate  impression  ;  from  five  to  ten  minims  of 
Fowler's  solution,  properly  diluted,  may  be  given  every  two  or  three  hours 
until  some  decided  symptom  is  produced.     When  the  stomach  refuses  the 
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remedy,  it  has  been  recommended  by  Boudin  to  give  it  by  the  rectum,  which 
he  affirms  Will  often  bear  even  a  grain  of  the  acid.  Not  more  than  a  third 
of  this  amount  should,  however,  be  used  as  a  commencing  dose.  In  malarial 
intermittent  neuralyia^  arsenic  may  be  employed  as  a  very  useful  adjuvant 
to  the  antiperiodic  alkaloids.  Dr.  K.  M.  Downie  calls  attention  (Indian 
Medical  Journal^  1872)  to  the  value  of  arsenic  as  a  prophylactic  against 
malaria.  His  trials  were  not  numerous  enough  to  be  conclusive,  but  so  far 
as  they  go  they  indicate  that  arsenic  is  even  superior  to  quinia. 

Having  had  very  little  experience  myself  in  the  use  of  arsenic  in  skin 
diseascj  Dr.  Louis  A.  Duhring,  Professor  of  Dermatology  in  the  University 
Hospital,  has  kindly  furnished  me  with  the  following : 

As  is  well  known,  arsenic  has  long  been  used  and  held  in  high  esteem  as  a 
remedy  in  the  treatment  of  cutaneous  diseases.  It  is  proper  to  state,  how- 
ever, that  at  the  present  day  there  exists  a  great  diversity  of  opinion  con- 
cerning its  actual  value  as  a  therapeutic  agent  {gainst  this  class  of  diseases. 
Certain  dermatologists  claim  to  derive  marked  good  from  its  employment  in 
quite  a  large  number  of  affections,  while  others  of  equal  experience  are  in- 
clined to  place  but  little  reliance  upon  its  curative  powers.  Without  entering 
at  all  into  this  discussion,  it  may,  I  think,  be  unhesitatingly  said  that  it  is  a 
remedy  of  real  worth  and  service  in  certain  cutaneous  conditions ;  but  the  cases 
must  be  selected  if  we  would  expect  satisfactory  results.  To  say  that  arsenic 
is  of  use  in  diseases  of  the  skin  viewed  collectively,  is  an  assertion  so  vague 
and  meaningless  as  to  be  of  no  practical  value  whatever.  It  is  indeed  a  grand 
error  to  think  that  it  is  of  service  in  all  cases.  In  reality  it  is  only  in  a  compar- 
atively few  conditions  that  we  can  look  for  improvement  following  its  adminis- 
tration. Not  only  is  it  necessary  to  specify  the  disease,  but  it  is  even  proper 
to  designate  the  particular  stage,  if  we  would  employ  the  remedy  successfully. 

Arsenic  exerts  its  influence  chiefly  upon  the  rete  and  epidermis.  Hence 
it  is  found  that  diseases  affecting  the  more  superficial  parts  of  the  skin  are 
most  amenable  to  its  influence.  It  possesses  little  or  no  effect  upon  the  dis- 
eases which  have  their  seat  in  the  deeper  structures  of  the  skin.  It  has  no 
effect  upon  infiltrations  of  the  corium. 

The  action  of  arsenic  upon  the  skin  is  slow,  weeks  and  months  being 
requisite  to  produce  the  desired  result.  Improvement  once  obtained,  it  is 
expedient  to  allow  the  patient  to  continue  the  use  of  the  remedy  for  some 
weeks  afler  all  symptoms  of  disease  have  disappeared. 

Arsenic  should  never  be  employed  in  the  acute,  inflammatory  stage  of  any 
disease  of  the  skin.  It  should  never  be  prescribed  when  there  is  great  heat, 
burning,  intense  itching,  or  rapid  cell-change.  It  not  only  is  of  no  benefit  at 
this  stage,  but  is  positively  injurious.  It  tends  to  augment  the  activity  of  the 
morbid  process.  It  stimulates  the  rete  into  action  when  rest  is  most  needed. 
Its  administration  then,  in  whatsoever  case,  should  be  withheld  until  the  acute 
symptoms  have  completely  subsided. 
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Of  many  of  the  dissimilar  diseases  in  which  arsenic  has  been  employed, 
both  with  and  without  reputed  success,  no  mention  need  here  be  made. 
Views  upon  this  subject  are  so  conflicting  as  to  render  an  analysis  of  them 
out  of  place  upon  the  present  occasion.  It  will  suffice  to  refer  to  those 
affections  which  it  is  generally  conceded  are  more  or  less  favorably  influenced. 

It  is  unquestionably  of  service  in  psoriasis.  But  it  is  not  of  benefit  in  every 
case,  nor  should  it  be  prescribed  for  all  forms,  or  in  all  stages,  of  this  disease. 
When  the  process  is  very  active,  and  attended  with  intense  hypersemia,  it 
only  increases  the  already  inflammatory  condition.  The  more  active  the  cell- 
proliferation,  the  less  probability  is  there  of  its  being  of  benefit.  On  the 
other  hand,  the  more  indolent  and  sluggish  the  disease,  the  greater  the 
chances  for  a  rapid  improvement.  Let  it  be  withheld  until  the  process 
has  fairly  settled  in  its  career. 

It  is  of  use  in  certain  varieties  of  eczema  squamosum^  especially  in  those 
cases  where  the  aflection  has  always  been  of  a  squamous  character  ;  also  in 
cases  where  the  true  elementary  lesions  which  tend  to  distinguish  an  eczema 
are  but  ill  defined ;  and,  finally,  in  examples  where  the  disease  is  unusually 
superficial,  and  where  there  is  only  slight  infiltration  of  the  skin.  Certain 
forms  of  persistent  localized  papular  and  abortive  vesicular  eczema,  as,  for 
example,  of  the  fingers,  also  oflen  yield  readily  to  arsenic.  But,  viewing  this 
subject  of  the  value  of  arsenic  in  eczema  in  a  broad  light,  it  may  be  stated 
that  as  a  rule  its  employment  will  be  found  unsatisfactory.  Over  the  great 
mass  of  cases  it  seems  to  possess  no  controlling  power. 

Pemphigus  is  frequently  influenced,  and  at  times  permanently  relieved,  by 
its  use.  And  here,  as  in  other  conditions,  the  older  the  process  the  more 
likely  are  we  to  obtain  favorable  results.  In  examples  of  the  rare  disease 
liclien  ruber ^  it  is  employed  with  great  advantage. 

As  in  certain  forms  of  eczema  it  is  administered  with  good  result,  so  like- 
wise in  several  varieties  of  acne  it  proves  of  service.  Taken  for  a  considerable 
time,  several  months,  it  exerts  a  marked  influence  upon  the  indolent,  papular 
form  of  acne  of  the  nose  and  surrounding  parts,  especially  where  there  is  an 
accompanying  rosacea. 

The  two  preparations  of  arsenic  which  it  is  advisable  to  employ  are  ar- 
senious  acid  and  liquor  potassas  arson itis.  The  latter  will  be  found  the  more 
desirable  form  for  ordinary  use.  Arsenious  acid  is  given  in  pill  form,uaTrally 
combined  with  black  pepper  and  powdered  liquorice,  constituting  the  com- 
pound known  as  the  Asiatic  pill,  which  may  be  prescribed  in  various  strengths, 
suitable  to  the  case.  The  following  is  the  formula,  somewhat  modified :  Ar- 
senious acid,  two  grains ;  black  pepper  and  glycyrrhiza  powder,  of  each  thirty- 
two  grains,  with  a  sufficient  quantity  of  mucilage ;  mix,  and  divide  into 
thirty-two  pills.  S. — One  to  be  taken  three  times  a  day,  directly  after  meals. 
The  strength  of  the  pill  may  be  increased  or  diminished  according  to  symp- 
toms. The  liquor  potassae  arsenitis  is  best  given  combined  with  a  bitter 
tincture  or  infusion ;  it  is  also  well  borne  combined  with  the  wine  of  iron. 
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When  prescribed  in  this  way  there  is  less  likelihood  of  gastric  and  intestinal 
derangement.  The  mode  of  ordering  the  solution  pure,  and  directing  so  many 
drops  to  be  taken  at  each  dose,  is  objectionable  for  many  reasons,  which  it  ia 
unnecessary  to  refer  to.  The  average  dose  which  will  be  found  to  be  most 
suitable  to  the  majority  of  individuals  is  three  minims.  Four,  five,  and  six 
minims  will  often  be  tolerated,  and  occasionally  even  larger  doses  ;  but  take 
one  hundred  patients,  and  it  will  bo  found  that  the  greater  number  cannot 
take  more  than  three  or  four  minims  for  any  length  of  time  without  derange- 
ment of  the  system.  Arsenic  should  always  be  taken  either  with  the  food  or 
directly  afterwards. 

In  certain  nervous  affections  arsenic  acts  very  favorably,  in  some  unknown 
way.  It  is  especially  in  chorea  that  it  has  acquired  a  deserved  reputation. 
In  this  affection  iron  and  other  tonics  are  generally  indicated,  and  may  be 
given  consentaneously  with  the  arsenic.  It  is  best,  however,  to  administer 
the  latter  separately,  as  the  dose  must  be  steadily  increased  until  oedema  or 
other  manifestations  betray  its  decided  action.  Arsenic  has  also  been  recom- 
mended in  whooping-cough^  but  is  at  present  very  rarely,  if  ever,  used.  In 
ordinary  non-iiuilarial neuralgia  it  may  be  tried,  and  is  sometimes seniceable ; 
in  simple  ^<w/ra/;^ta,  or  gastric  neuralgia^  it  has  been  especially  recommended. 

Arsenic  is  employed  sometimes  with  advantage  in  asthma^  and  may  be 
given  by  the  stomach,  but  is  perhaps  more  generally  useful  when  inhaled. 
The  following  formula  hiis  been  long  employed  in  the  Philadelphia  Hospital. 
The  prepared  paper  is  rolled  into  cigarettes,  one  of  which  is  smoked  two  or 
three  times  a  day,  until  relief  is  afforded  or  some  giddiness  produced : 

CHARTA  ArsknICALIS  CoMPOSITA  (Compound  Arsenical  Paper).  H — 
Belladonna)  ful.,  gr.  xcvi;  hyoscyami  fol.,  stramonii  ful.,  aa  gr.  xlviii;  extr. 
opii,  gr.  iv;  tubaci,  gr.  Ixxx;  aquoo,  Oj ;  M.,  ft.  sol.  et  add.  potas.  nit.,  gr. 
clx;  potas.  arscnit.,  gr.  cccxx.     Saturate  bibulous  paper  and  dry  for  use. 

Arsenic  is  of  value  in  those  forms  of  chronic  rheumafisui  in  which  iodide 
of  potassium  is  commonly  employed.  It  is  often  advantageous  to  alternate, 
administering  one  of  these  alteratives  for  three  or  four  weeks,  and  then 
the  other  for  the  same  length  of  time.  In  rheumatic  gout,  or  rheumatoid 
arfhrilisj  it  has  been  highly  extolled,  but  in  my  experience  has  furnished 
no  better  results  than  other  remedies.  It  should,  however,  always  be  tried 
in  this  most  obstinate  disorder. 

Toxicology. — Sufficient  has  already  been  said  concerning  the  symptoms 
of  both  acute  and  chronic  arsenical  poisoning.  No  mention  has,  however, 
been  made  of  the  peculiar  local  affections  produced  in  the  hands  of  those 
artisans  who  work  with  the  preparations  of  arsenic.  Ulcers  about  the  roots 
of  the  nails  are  generally  the  first  trouble  in  these  cases,  but  after  a  time 
eczematous  or  papular  eruptions  appear,  and  even  subdcrmal  erysi[»elat(nis 
inflammation  is  developed.  Very  conmionly  to  these  local  synij)t(>m.s  are 
added,  after  a  time,  the  usual  phenomena  of  chronic  arsenical  poisoniu; 
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In  the  arts,  preparations  of  arsenic  are  largely  used  as  pigments  \*  and, 
excepting  the  manufacturers  of  arsenic,  it  is  almost  exclusively  those  who 
are  accidentally  exposed  to  the  deleterious  influence  of  these  pigments  who 
suffer  from  chronic  arsenical  poisoning.  The  poisonous  colors  are  all  of 
some  shade  of  green,  and,  being  very  cheap,  and  remarkable  for  their  purity 
of  tone  and  their  permanence  under  exposure  to  light,  are  much  used  by 
paper-makers.  Scheele's  green — the  arsenite  of  copper,  contains  fifty-five 
per  cent.,  by  weight,  of  arsenious  acid ;  and  Schweinfurt  green — the  aceto- 
arsenite — fifty-eight  per  cent.  Paper  coated  with  them  has  been  largely 
used  not  only  as  hangings,  but  even  as  wrappings  for  confectionery  and 
other  edibles.  Sweetmeats  have  been  colored  with  them ;  pasteboard  boxes, 
artificial  flowers,  tarlatan  dresses,  shelves  in  groceries,  walls  of  dwellings, 
toys  of  children,  and  various  other  articles,  have  been  made  the  vehicles 
of  death,  so  that  hundreds  of  cases  of  poisoning  more  or  less  severe  have 
resulted  from  the  use  of  these  pigments,  which  ought  to  be  banished  by  the 
strictest  laws.  In  most  cases  it  is  probably  the  minute  dust,  which  is  sepa- 
rated mechanically  and  difi'used  through  the  room,  that  produces  the  fatal 
result ;  but  poisoning  has  occurred  when  the  arsenical  paper  was  covered  over 
with  another  paper.  Dr.  Hambers  has  made  elaborate  chemical  researches 
upon  the  air  of  these  apartments,  and  believes  that  he  has  demonstrated  that 
some  arsenic  escapes  in  the  form  of  arseniuretted  hydrogen.  Not  rardy  the 
poison  has  been  taken  directly  into  the  stomach,  especially  by  children. 

The  fatal  dose  of  arsenic  varies  very  much.  Dr.  W.  C.  Jackson  (Amer. 
Jour,  of  the  Med.  Sciences^  July,  1858)  reports  a  case  of  recovery,  under  the 
early  use  of  emetics,  aft^r  an  estimated  dose  of  two  ounces  had  been  taken ; 
and  Dr.  E.  D.  Mackenzie  gives  an  account  (^IiuUan  Medical  Gazette^  1872) 
of  a  man  who  swallowed  an  unknown  quantity  of  arsenic  in  lumps,  and  re- 
ceived no  treatment  for  sixteen  hours,  yet  recovered  aft^er  passing  per  anum 
one  hundred  and  five  grains  of  arsenic  in  two  masses.  On  the  other  hand, 
death  has  resulted  from  the  use  of  very  small  amounts.  Dr.  Taylor  asserts 
that  the  smallest  fatal  dose  hitherto  recorded  is  two  grains.  Dr.  Lach^ 
(^Ann.  d^IIyg.  et  de  Med.  L^gahy  1834,  le  s6r.,  t.  xvii.)  affirms  that  six  milli- 
grammes (0.09  gr.)  will  produce  decided  but  not  serious  symptoms,  and  that 
from  one  to  three  centigrammes  (0.154  to  0.462  gr.)  are  poisonous,  and  from 
five  to  ten  centigrammes  (0.77  to  1.54  gr.)  fatal.  Tardieu  places  the  mini- 
mum lethal  dose  at  from  ten  to  fift<)en  centigrammes  (1.54  to  2.31  gr.).  The 
escapes  from  death  after  the  ingestion  of  large  amounts  of  arsenic  have,  with- 
out doubt,  depended  upon  its  being,  as  in  the  cases  above  narrated,  in  an 
insoluble  form.  The  eflects  of  the  arsenical  solutions,  such  as  Fowler's,  are 
more  rapid  and  severe  than  those  of  the  solid  drug. 

As  arsenic  in  large  doses  generally  induces  vomiting,  it  is  very  rarely  neces- 

♦  For  an  excellent  report  upon  'this  subject,  see  Report  of  the  State  Board  of  Health  of 
}la«aaehu9ett9f  Jan.  1872,  where  it  is  stated  that  from  five  hundred  to  seven  hundred  tons 
of  arsenical  pigment  were  manufactured  in  1862  in  England  alone. 
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sary  in  poisoning  to  evacuate  the  stomach  by  artificial  means.  If  free  emesis, 
however,  have  not  occurred,  a  prompt  emetic,  such  as  mustard  or  sulphate  of 
Bine,  should  be  at  once  exhibited,  and  very  generally  the  stomach  should  be 
well  washed  out  by  large  draughts  of  warm  water,  with  salt,  if  necessary  for 
the  return  of  the  water.  With  the  emetic,  or  sooner,  if  possible,  the  anti- 
dote should  be  administered.  The  substance  whose  antidotal  value  has  been 
most  thoroughly  tested  and  assured  by  clinical  experience  is  the  freMy  pre- 
cipitated sesquwxide  of  iron ,  which  forms  with  arsenious  acid  a  very  insolu- 
ble compound.  The  antidote  must  be  freshly  prepared,  and  must  be  given 
in  great  excess:  according  to  the  experiments  of  Messrs.  T.  and  H.  Smith, 
of  Edinburgh,  at  least  eight  grains  of  the  iron  being  required  for  the  con- 
version of  one  grain  of  the  arsenious  acid.  In  practice,  any  of  the  sesqui 
solutions  of  iron — that  of  the  chloride  being  generally  preferred,  as  most 
readily  procured — should  be  neutralized  by  the  carbonate  of  sodium,  and  a  por- 
tion of  the  precipitate  given  at  once,  stirred  up  in  Jiot  water.  The  remainder 
of  the  antidote,  having  been  hastily  washed  by  emptying  on  to  a  piece  of 
muslin  or  a  filter,  pouring  water  on  it  and  allowing  it  to  drain,  should  be 
administered  very  freely,— indeed,  indefinitely,  as  it  is  entirely  harmless. 
Recently,  H.  Kohler,  of  Halle  (Brit,  and  For.  Med.-Chir,  Rev.^  1870,  vol. 
xlv.  p.  538),  has  made  a  very  elaborate  series  of  chemical,  physiological, 
and  clinical  experiments  upon  the  comparative  antidotal  values  of  the  sac- 
charated  oxide  of  iron  and  the  freshly-precipitated  sesquioxide.  His  results 
indicate  that  the  former  preparation  is  the  better ;  but,  as  the  efficiency  of  the 
sesquioxide  has  been  so  frequently  proven  at  the  bedside,  further  testimony 
is  desirable  before  it  is  superseded,  especially  since  the  other  ferric  prepara- 
tion is  not  officinal  with  us,  and  is  not  so  readily  prepared  on  the  spur  of  the 
moment  as  its  fellow.  Magnesia,  freshly  calcined  or  freshly  precipitated  from 
a  solution  of  its  salts,  is  an  antidote  of  some  avail  in  arsenical  poisoning,  but 
is  decidedly  less  efficient  than  the  oxide  of  iron. 

After  the  emetic  has  acted  in  a  case  of  arsenical  poisoning,  and  while  the 
antidote  is  being  given,  castor  oil  should  be  administered,  for  the  purpose 
of  expelling  the  poison  from  the  bowels.  The  further  treatment  should 
be  directed  by  general  principles:  demulcent  drinks,  opium,  stimulants,  dry 
external  heat,  and  rubbing,  being  employed  as  called  for  by  the  symptoms. 
When  there  is  a  tendency  to  suppression  of  urine,  very  large  draughts  of 
water  containing  sweet  spirits  of  nitre  should  be  given  as  frequently  as  the 
stomach  will  bear  them. 

The  chief  indications  in  chronic  arsenical  poisoning  are  to  remove  the 
patient  from  the  exposure  and  to  treat  symptoms  as  they  arise.  Although  I 
do  not  know  of  any  clinical  records  bearing  upon  the  subject,  it  might  be 
well  to  exhibit  the  iodide  of  potassium,  with  the  hope  of  hastening  the 
elimination  of  the  poison. 

Administration. — The  commencing  dose  of  arsenic  is  one-twentieth  of 
a  grain,  which  should  be  given  in  pill  a/ter  meals,  and  be  slowly  increased 
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until  a  perceptible  influence,  or  the  desired  therapeutic  effect,  is  obtained. 
The  following  are  the  only  preparations  of  the  U.  S.  Pharmacopoeia : 

Liquor  Potassu  Arsenitis — Solution  of  Arsaiite  of  Potassium, — Fotoler^s 
Solution  contains  four  grains  of  arsenious  acid  to  the  ounce,  is  nearly  color- 
less, odorless,  with  a  very  faint  taste  of  the  compound  spirit  of  lavender, 
which  is  in  it.  It  is  an  excellent  preparation,  which  may  be  substituted  for 
solid  arsenic.  The  average  commencement  dose  is  five  drops  in  a  wineglass- 
ful  of  water,  to  be  increased  and  used  with  the  same  precautions  as  arsenic. 

Sodii  Arsenias — Arseniate  of  Sodium, — ^This  salt  occurs  in  transparent, 
slightly  efflorescent,  soluble  crystals,  and  is  solely  used  in  making  the  Liquor 
Sodii  Arseniatis.  The  Solution  of  Arseniate  of  Sodium  (gr.  Ixiv  to  Oj) 
may  be  used  instead  of  Fowler's  Solution,  in  similar  doses. 

Arsenici  lodidum — Iodide  of  Arsenic. — This  is  an  orange-red,  crystalline 
solid,  wholly  soluble  in  wat^r  and  entirely  volatilized  by  heat.  It  has  been 
used  as  an  alterative,  and  also  as  an  external  application  in  certain  diseases 
of  the  skin,  especially  lupus  and  chronic  tubercular  affections.  Iodide  of 
arsenic  enters  into  Donovans  Solution, 

Liquor  Arsenici  Chloridi — Solution  of  Chloride  of  Arsenic, — This  prep- 
aration is  of  the  same  strength,  and  has  the  same  therapeutic  properties,  as 
Fowler*s  Solution.  It  is,  however,  a  little  more  irritant  than  that  preparation. 
The  doses  are  the  same. 

•      HTDRARGTRUM-MEROUBT.  (Hg.) 

Physiological  Action. — "When  a  mild,  unirritating  preparation  of  mer- 
cury is  introduced  into  the  system  so  as  to  produce  constitutional  effects,  the 
first  symptoms  of  its  action  are  to  be  looked  for  in  the  mouth.  In  the  mildest 
degree  these  symptoms  consist  of  a  slight  fetor  of  the  breath,  and  some  sore- 
ness of  the  teeth  when  knocked  forcibly  together  or  struck  with  a  key.  Mer- 
curial fetor  is  peculiar,  and  is  generally  the  first  indication  that  the  drug  is 
affecting  the  system,  and  is  sooner  or  later  accompanied  by  a  disagreeable 
metallic  taste.  If  the  use  of  the  mercury  be  persisted  in,  the  gums  become 
swollen,  soft,  and  spongy,  bleeding  on  very  slight  abrasion,  and  there  is  a 
decided  increase  in  the  secretion  of  saliva.  Beyond  this  point  the  therapeu- 
tist is  never  justified  in  carrying  the  use  of  the  drug.  If  it  is  done,  the  local 
symptoms  in  the  mouth  increase  in  severity,  the  gums  become  swollen,  in- 
flamed, very  vascular,  and  marked  by  a  dark-red  line  at  the  junction  of  the 
teeth ;  the  tongue  is  also  swollen,  sometimes  enormously,  protruding  from  the 
mouth,  whose  closure  it  may  entirely  prevent;  the  teeth  are  loosened  in  their 
sockets ;  the  saliva  is  enormously  increased  in  quantity  and  altered  in  quality, 
forming  great,  ropy,  viscid  maizes,  which  pour  over  the  thickened  lips ;  the 
parotid  glands,  and  even  the  submaxillary,  are  very  much  enlarged,  and 
tender.   Sometimes,  before  salivation  occurs,  slight  systemic  erethism,  marked 


e  present ;  but  when  tie] 
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by  a  quiekcned  pulse  nniJ  gpTieral  rcstlerancsa,  may  bi 
moutli-sjmpfoms  are  seyere,  very  generally  there  ia 
of  H  low  type. 

In  Bome  cases  of  mercuriuliiatiori  the  atomatitia  has  been  very  intcnBe : 
loss  of  the  teeth,  extensive  uk-eration  of  the  soft  ports,  nnd  even  necrosis    , 
of  the  jaw-bones,  have  occurred,  and  death  from  ejihiiiislion  resulted,  or  i 
patient  struggled  through  to  recovery,  eeamud  nnd  diafigured  for  lifo, 
these  cases  passive  hemorrhages  ofVen  recur  ^in  and  again,  and,  it  luuy  be, 
contribute  largely  to  a  fatal  result.     Curing  severe  ptyolism  cmuciutioii  goes  *■ 
on  rapidly,  and  acems  to  affect  especially  iaipurfoctly  organised  ti^ues,  bq  i 
that  cxudutiooa  very  generally  rapidly  disappear.     The  disturbance  of  nutiir  I 
tion  ia  further  ahowu  in  some  cases  by  the  occurrence  of  ulccra  upon  thft  I 
extremities.     The  blood  suffers  very  decidedly,  becoming  more  fluid  and  \ 
watery  than  normal,  and  having  its  power  of  coagulation  impaired, 
cording  to  the  researches  of  Dr.  Wright,  its  solid  eonatituenta  are  notably 
diminiahed,  including  albumen,  fibrin,  and  the  red  corpuscles,  and  it  contains 
a  large  quantity  of  &  fetid,  fatty  tiiat«rial.     These  observations  of  Wright 
have  recently  been  oonGrmed  by  Dr.  Wilbouciie witch  {Architet  de  Pfit/tirA., 
SepL  1874),  who,  naing  the  eiacl  method  of  Malaasez  for  measuring  the 
number  of  white  and  red  blood-diska,  found  that  in  rabbits  the  continuous  * 
use  of  sraall  doses  of  corrosive  aublimate  very  greatly  diminished  the  t 
ber  of  red  blood-disks, 

.Sometimes  the  tnflncnce  of  mercury  falle  almost  exclusively  upon  the 
nervous  system,  and  produces  n  peculiar  train  of  paralytic  phenomena.   This 
occurs  chiefly,  if  not  exclusively,  when  it,  as  vapor,  finds  entrance  to  the   , 
blood  through  the  lungs,  and  is  most  frequently  seen  in  those  who  work  in  | 
the  metal.     It  is  generally  the  result  of  long  exposure ;  but  that  it  mny  ba  i 
produced  in  a  very  short  time  ia  proven  by  the  case,  relat<3d  by  Dr.  Christi-  1 
mm,  of  two  barometer- makers  who  slept  one  ni^ht  in  a  room  contiuning  a    , 
pot  of  mercury  upon  a  stove.     Ono  was  severely  salivated,  the  other  w 
(ifTccted  with  a  shaking  palsy  which  lasted  all  his  life.     According  to  Dp,  ] 
Sigmond  {Afrrair^,  Blue  I'ill,  and  Calomd,  London,  1840;,  the  attack  of    , 
mercurial  palsy,  which  is  sometimes  sudden,  sometimes  gradual,  begins  witb ' 
nnstnndincas  and  shaking  of  the  extremities,  and  of  the  muscles  of  the  tiioe, 
which  movements  interfere  with  walking,  speaking,  or  chewing;  the  tremon   , 
become  frequent,  nay,  almoHt  constont ;    "  every  action   is  performed  by  ,' 
sljirts,"     If  the  cxposnro  be  continned,  slecplessneas,  loss  of  memory,  and  J 
death  terminate  iho  scene,      A  peculiar  brownish  liuc  of  the  whole  body,  , 
and  dry  akin,  generally  accompany  the  disease.    In  its  first  attack  it  may  ba  A 
mistaken  for  St.  Vitus's  dance ;  in  it^  latt«r  stages,  for  delirium  tromeos.  | 
According  to  Noel  Gu^neau  dc  Muasy  {G-ue/te  Jc*  Hopitaiix,  1868),  the* 
two  forma  are  rather  distinct  varieties  than  different  stages  of  mercurial  \ 
tremors.      In  the  latter  the  nffcction  simulates  paralt/mt  affitan* 
shaking  movements ;  in  the  former  the  motions  arc  violent,  and  occur  ^ 
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independently  of  the  will  of  the  patient,  even  when  he  is  lying  quietly  in 
bed. 

In  other  cases,  neuralgic  pains  are  a  prominent  result  of  mercurial  ex- 
posure; and  sometimes  epilepsy  is  produced,  or  the  intellect  is  especially 
affected,  and  insanity,  most  frequently  of  a  melancholic  type,  results. 
According  to  Dr.  Sigmond,  the  peculiar  paralysis  of  lead-poisoning,  includ- 
ing the  drop-wrist,  has  been  known  to  follow  persistent  mercurial  inunctions. 

No  attention  has,  that  I  am  aware  of,  been  paid  to  local  mercurial  poison- 
ing, but  Dr.  A.  W.  Foot  has  reported  (^Diihlm  Joum,  of  Med.  Set.,  1873)  a 
case  in  which  paralysis  of  the  muscles  of  the  hand  and  fore-arm  was  pro- 
duced by  contact  with  the  red  iodide  of  mercury  during  the  rubbing  of 
cattle  with  a  salve  containing  it. 

In  some  cases,  exposure  to  the  vapor  of  mercury,  or  even  its  persistent 
medicinal  use,  has  resulted  in  the  production  of  a  state  of  the  system  some- 
what resembling  scurvy,  characterized  by  great  anasmia,  emaciation,  and 
general  loss  of  power,  with  loss  of  the  hair,  aching  pains  in  the  bones  and 
joints,  oedema,  fetid  breath,  dian-hoea,  and,  generally,  disordered  secretions. 
This  is  the  so-called  mercurial  cachexia. 

As  already  stated,  the  salivary  glands  are  especially  sensitive  to  the  con- 
stitutional effects  of  mercury,  and  there  is  some  reason  for  believing  that  the 
pancreas,  which  resembles  them  in  structure,  is  also  obnoxious  to  the  drug. 
Thus,  in  a  case  related  by  Dr.  Copland,  a  woman  after  excessive  salivation 
experienced  deep-seated  epigastric  pain  and  heat,  with  nausea,  thirst,  and 
fever,  and  voided  thin  stools  containing  liquid  resembling  salivary  fluid.  At 
the  postr-mortem  the  pancreas  was  found  weighing  four  ounces,  red,  con- 
gested, and  with  its  duct  dilated.  In  regard  to  the  action  of  mercury  upon 
the  liver,  see  article  on  Calomel  as  a  purgative. 

That  mercury  is  absorbed  there  is  abundant  proof.  That  it  is  eliminated 
by  the  secretions  is  also  very  evident.  Thus,  it  has  been  found  in  the 
blood,*  in  the  urine,f  in  the  serum  of  ulcers, J  in  the  8aliva,§  in  the  faBccs,|| 
in  the  pus  from  ulcers,  in  the  seminal  fluid,^  indeed,  in  every  conceivable 
secretion  and  in  every  tissue.  Heller,  of  Vienna,**  has  found  it  in  the 
aborted  foetuses  of  salivated  women,  and  Mayengon  and  Bergeret  in  the 
urine  of  a  baby  whose  nurse  was  taking  calomel. 

It  is  a  matter  of  much  interest  to  know  how  rapidly  mercury  is  eliminated, 
and  whether,  when  given  internally,  it  accumulates  in  the  system.  The 
recent  researches  of  Mayengon  and  Bergeret  {loc.  cit.)  throw  some  light 

*  Eld  and  Buchner,  quoted  by  Prof.  Still6. 
t  Cantu,  Jourda,  Andouard,  quoted  by  Prof.  Still6. 
t  Fourcroy,  quoted  by  Prof.  Still6. 

J  Qmclin,  Bull,  de  ThSrap.,  xiii.;  Byanon,  quoted  by  Mayen^on  and  Bergeret;  Sai- 
kowsky,  Virchoto't  Archiv,  xxxvii.  347;  Oesterlen,  quoted  by  Prof.  Stills. 
I  Saikowsky,  he.  cxt.,  p.  347. 

f  Mayen^on  and  Bergeret,  Robin'i  Journal  de  VAnatomie,  1873. 
••  Quoted  by  Prof.  Stills. 
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upon  this  point  as  well  as  upon  the  rapidity  of  absorption.  They  found 
that  if  one  centigramme  of  corrosive  sublimate  was  given  hypodermically  to 
a  dog,  the  urine  for  the  next  twenty-four  hours  contained  mercury,  after- 
wards none.  When  a  centigramme  was  given  daily  for  ten  or  twelve  days, 
the  urine  contained  mercury  for  four  or  five  days  after  the  cessation  of 
medication.  In  their  last  series  of  experiments,  rabbits  received  the  drug, 
and  were  killed  at  different  inter\'als :  in  half  an  hour  the  metal  could  be 
found  in  all  the  tissues,  the  liver  and  kidneys  containing  most  of  it ;  in  four 
days,  or  even  in  a  shorter  time,  mercury  given  in  a  single  dose  was  all 
eliminated,  and  could  not  be  found  in  the  tissues.  This  would  seem  to  prove 
that  mercury  given  in  a  single  dose  does  not  remain  in  the  system  ;  but  the 
experiments  of  Mayen9on  and  his  colleague,  confirmed  by  clinical  experience, 
show  that  when  the  drug  is  administered  repeatedly  elimination  ceases  before 
it  is  all  discharged.  Thus,  forty-eight  hours  aft^r  the  cessation  of  a  mer- 
curial course,  when  the  urine  of  one  of  the  investigators  was  free  from  the 
metal,  the  iodide  of  potassium  was  exhibited ;  and  the  urine  of  the  next 
twenty-four  hours  contained  an  abundance  of  mercury,  which  continued  to 
be  present  in  diminishing  quantities  for  seventy-two  hours.  The  chief  chan- 
nel of  escape  seems  to  be  the  kidneys ;  but  it  is  very  certain  that,  at  least  in 
some  cases,  the  drug  is  freely  excreted  by  the  salivary  glands  as  well  as  by 
the  intestines. 

In  regard  to  the  constitutional  action  of  mercury  we  know  but  little, 
except  that  in  some  way  it  influences  nutrition.*  It  certainly  increases  the 
secretions,  probably  of  all  the  glandular  organs,  and  the  likelihood  is  that  it 
does  this  by  a  direct  action  upon  the  cells.  It  has  been  shown  ])y  Saikowsky 
that  mercury  will  cause  in  the  rabbit  diabetes,  as  well  as  a  deposit  of  the 
phosphate  of  calcium  in  the  kidneys,  and  in  the  dog  fatty  dogonenition  of  the 
renal  epithelium.  These  facts,  and  the  emaciation,  the  perverted  functions 
of  ner\'os  and  glandular  tissue,  the  various  skin-eruptions,  the  altered  blood 
of  chronic  hydrargyria,  all  point  to  a  profound  impression,  affecting  the 
nutrition  of  every  part  of  the  organism. 

That  mercury  causes  no  especial  waste  or  destruction  of  the  nitrogenous 
compounds  of  the  body  appears  to  be  shown  by  the  researches  of  Dr.  Her- 
mann von  Boeck  (ASchmuIt's  Jahrbiicher,  Bd.  cxlv.  p.  142).  This  observer 
analyzed  the  faeces  and  urine  of  a  man  before,  during,  and  after  the  exhibi- 
tion of  mercury,  taking  proper  precautions  to  a.ssure  uniformity  as  to  diet 
and  exercise.  There  was  a  slight  but  not  a  notable  increase  in  the  amount 
of  nitrogen  in  the  two  excretions  during  the  n»ercurial  period. 

Therapeutics. — The  use  of  mercury  in  affections  of  the  liver  and  of 
the  alimentary  canal    is   fully  discussed  in  another  portion  of  this  work  ; 

*  It  is  well  to  give  a  reference  here  to  an  article  by  A.  Polotebcnow,  of  St.  Petersburg, 
although  the  results  obtiiined  do  not  seem  to  require  dieeussion  in  n  work  like  the  ])resent. 
It  is  on  the  effect  of  mixing  large  quantities  of  corrosive  sublimntc  album inate  with 
blood  outside  of  the  body,  and  may  be  found  in  T7rcAoic'»  ArehiCf  1864,  Bd.  xxi.  p.  35. 
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and,  although  the  drug  has  been  used  for  almost  innumerable  purposes  in 
times  past,  it  seems  here  only  necessary  to  speak  of  its  action  as  an  anti- 
phlogistic and  as  an  antisyphilitic. 

Antiphlogistic  action, — The  use  of  mercury  in  inflammation  originated 
towards  the  close  of  the  last  century  with  a  Dr.  Robert  Hamilton,  and  soon 
became  universal  in  England  and  America.  It  is  a  matter  of  regret  that  no 
sufficient  analysis  of  the  blood  of  ptyalized  persons  has  been  made  to  deter- 
mine exactly  what  are  the  changes  produced  in  the  vital  fluid  by  mercury. 
The  indications  are,  however,  very  strong  that  chief  among  them  is  a  less- 
ening of  the  amount  of  fibrin.  As  is  well  known,  increase  of  the  hasmio 
fibrin  is  one  of  the  most  characteristic  effects  of  inflammation  :  consequently,' 
theory,  so  far  from  being  opposed  to  the  antiphlogistic  use  of  calomel,  affords 
at  least  some  grounds  for  the  belief  that  there  is  more  or  less  of  antagonism 
between  the  processes  of  mercurialization  and  of  inflammation. 

All  important  evidence  as  to  the  antiphlogistic  value  of  mercurials  at 
present  available  is  clinical,  and  even  of  thb  it  seems  impossible  to  find 
much  that  is  very  exact  and  of  such  nature  as  to  exclude  possible  fallacies. 
It  is  the  enormous  mass  of  testimony  that  overrides  the  chance  of  fallacies. 
It  is  the  general  judgment  of  the  profession,  founded  upon  the  thousand 
daily-observed  bedside  facts,  that  indorses  the  use  of  mercury  as  an  anti- 
phlogistic. In  other  words,  our  knowledge  of  the  value  of  mercurials  in 
inflammation  at  present  is  clinical  rather  than  experimental,  empirical  rather 
than  scientific,  but  it  seems  scarcely  possible  that  it  is  not  true.  There  is 
one  inflammatory  affection,  iritis,  which,  from  its  anatomical  relations,  b 
completely  visible  at  all  stages ;  and  the  effects  of  the  drug  upon  its  pro- 
cesses have  been  noted  from  day  to  day  hundreds  of  times.  Oculists  are, 
I  believe,  agreed  that  when  there  is  a  marked  tendency  towards  the  exuda- 
tion of  lymph  in  this  disease,  mercury  b  to  be  exhibited  until  ptyalism  is 
induced. 

Of  all  inflammations,  those  of  the  ser&tis  membranes  seem  to  be  most 
allied  to  iritis ;  and  it  is  exactly  in  the  condition  above  spoken  of,  where 
there  is  a  tendency  to  fibrinous  exudations  in  pleuritis,  periUmitis,  and  peri- 
carditis, that  mercury  is  so  constantly  employed  with  so  good  an  effect.  In 
parenchymatous  inflammations,  especially  in  pneumonia  and  in  hepatitis, 
mercury  has  been  used  with  asserted  advantage  by  many  practitioners,  but 
its  value  is  certainly  more  questionable  than  in  serous  inflammations. 
Calomel  is  useful  in  severe  laryngitis,  and  especially  in  the  pseudo-mem- 
l/ranous  variety,  when  the  type  is  sthenic ;  and  no  time  should  be  lost  in 
bringing  the  system  under  its  influence.  The  extent  of  its  power  to  arrest 
the  course  of  endocarditis  is  certainly  an  open  question ;  but  as  it  is  ex- 
tremely important,  if  possible,  in  this  disease,  to  prevent  exudation,  and  as 
mercury  is  the  most  efficient  known  agent  for  effecting  this,  it  should  be 
administered  freely  and  at  once.  If  the  disease  be  of  rheumatic  origin,  the 
alkalies  may  be  administered  conjointly  with  the  mercurial. 

24 
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la  whatever  disease  u  nicrcDrial  is  Bdminifitered  as  an  Bntiphlo^istid,  H 
should  be  given  during  the  stage  of  exudation,  and  to  tacilitaUt  thu  nbsoTp^ 
lioD  of  tlie  newly-organizt^l  lyrapli  ftffer  it  has  ceased  to  be  throwii  out. 
the  majority  of  cascB,  mercnry  given  fur  its  coustituliooal  effects  should  b 
conibiued  with  opium,  to  prevent  its  acting  on  the  bowels. 

Calomel  should  Dot  be  used  id  ailgiiamic  vijlainmationa,  or  where  tltQi^ 
exudation  is  serous  mtber  than  fibrinoufl.  In  puerperal  perilanifU  it  hafl 
been  strongly  advocated  by  some,  and  as  strongly  condemned  by  othei^.l 
simply  because  there  ore  two  varieties  of  the  disease,  the  sporadic  or  ti}ieKie^% 
und  the  epulemie  or  atthenic;  and  in  the  one  both  bleeding  aud  calomel  a 
strongly  indicated,  whilst  iu  the  other  they  are  effective  ouly  for  evil. 

Mercury  a*  an  Aiiti»i/pUi(ilic. — It  was  foruiurly  believed  that  syphlU 
could  not  be  cured  without  the  use  of  mercury  ;  but  latterly  there  l 
a  Bohool  of  syphilographers  who  assert  that  the  drug  is  not  only  n 
saiy,  but  la  at  all  sta^  and  in  all  cases  of  tlie  disease  most  injurious  ; 
ihe  wor^t  symptoms  of  the  disease  are  due  not  to  the  oonstilutJoQiil  ufTeulion, 
but  to  the  remedy  given  for  its  relief.  The  great  bulk  of  the  profession 
oooupies  a  middle  ground  between  these  extremes,  holding  the  opinion  that 
whilst  mercury  is  not  absolutely  efBential  for  the  relief  of  syphilis,  it  is  yet 
in  many  eases  of  the  utmost  value  when  juditiouBly  used.  The  justice  of 
this  position  cannot,  I  think,  be  rightly  questioned ;  the  universal  verdict  in 
its  fikvor  is  loo  fixed  and  definite ;  so  that  the  important  point  now  is  to 
determine  at  what  stages,  and  under  what  conditions,  the  remedy  is  advisable, 
and  what  is  the  best  method  of  its  application. 

Syphilis  is  ordinarily,  and  with  suffioicnt  accuracy  for  practical  purpoaCB| 
divided  into  three  stages,  the  primary,  the  secondary,  and  the  tertiary.  Ao>l 
uording  to  the  teachings  of  the  dualists,  there  are  two  varieties,  or  tathW'l 
species,  of  venereal  ulcer,  the  hard  and  the  soft  chancre,  or  the  true  cl 
and  lIic  chancroid,  the  infecting  and  the  non-infeeting  sore.  When  a 
Teal  ulcer  offers  the  characteristic  of  the  latter  of  these,  mercury  shonldj 
never  be  exhibited.  So  long  aa  there  is  a  doubt  as  to  the  nature  of  thftfl 
primaiy  sore,  the  remedy  should  be  withheld ;  but  when  there  is  distloal^l 
induration,  and  the  inguinal  glands  begin  to  be  involved,  it  should  be  givofliir 

It  is  proper  to  state  that  some  high  authorities  deny  the  expediency  Kt-:\ 
giving  tlie  mercurial  until  the  appearance  of  dbtinet  socondarice.  TIm^4 
affirm  that  mercury  is  powerless  to  prevent  the  occurrence  of  tlieac  pb»« 
nomena ;  that  the  good  which  it  docs  is  found  in  its  hastening  llicir  c 
plction,  Biid  eousetjuently  that  it  should  be  reserved  until  the  second  stagt.l 
of  the  disordur. 

In  leri!<try  syphilis,  mercury  is  to  be  used  cautiously,  and  only  in  combk'I 
nation  with  the  iodide  of  potassium.     In  the  htrtditary  sypbiiis  of  iiifanto^fl 
a  decided  mercurial  impression  offers  the  best  chance  of  relief.     Even  L 
primary  or  trromlarg  stages  of  syphilis  mercury  should  be  employed  will 
caution  and  jiid-iiii.'iit.     In  his  researcbes  (!oc.  cil.)  Wiibouche witch  fouitdl 
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that  the  mercurial  when  first  exhibited  increaaed  the  number  of  red  blood- 
oorpuscles  in  syphilitic  patients,  but  ailer  a  time  appeared  to  produce  ansemia. 
Whatever  preparation  be  employed,  it  should  be  so  administered  as  to  ex- 
hibit only  signs  of  its  constitutional  action  upon  the  mouth.  It  is  not 
necessary  to  ptyalize  the  patient  severely,  or  indeed  at  all,  the  proper  course 
consisting  in  the  steady  maintenance  of  the  slightest  possible  distinct  sore- 
ness of  the  gums.  There  are  various  methods  by  which  this  may  be  done. 
That  most  frequently  employed,  because  most  convenient,  is  the  administra- 
tion of  small  doses  of  calomel  or  blue  pill  by  the  mouth :  from  one-quarter 
to  one-half  a  grain  of  calomel,  or  twice  as  much  of  the  blue  mass,  combined, 
if  necessary,  with  opium,  to  prevent  its  action  upon  the  bowels,  may  be  given 
three  times  a  day,  and  increased  if  required.  Instead  of  the  internal  use  of 
the  mercurial,  the  system  may  be  brought  under  its  influence  by  inunctions 
with  the  ungucntum  hydrargyri.  When  this  is  done,  the  skin  should  be 
well  cleansed  and  softened  by  frequent  bathing,  and  then  a  drachm  of  the 
ointment  may  be  rubbed  into  the  inside  of  the  thighs,  legs,  and  the  popliteal 
spaces,  in  such  a  way  that  the  application  be  not  made  to  any  spot  oflener 
than  every  other  day. 

It  is  commonly  advised  in  English  works  to  employ  the  armpits ;  and,  as 
the  skin  is  there  exceedingly  thin  and  the  absorbents  very  numerous,  mercury 
is  without  doubt  more  rapidly  taken  up  at  that  place  than  at  any  other  part 
of  the  body.  When,  however,  mercury  is  applied  to  any  hairy  surface,  it 
very  commonly  in  a  short  time  induces  a  troublesome  eruption,  due  to  in- 
flammation about  the  hair-follicles.  The  eruption  appears  anywhere  on  the 
skin  if  the  mercurial  ointment  be  applied  too  freely ;  and,  in  order  to  avoid 
this  inconvenience,  in  Germany  the  following  plan  is  adopted  (Dr.  H.  Zeissl, 
Lehrhuch  der  Si/philU^  Theil  ii.  p.  349)  :  The  patient,  having  been  prepared 
by  thorough  warm  bathing,  and  having  received  about  half  a  drachm  of  the 
ointment,  is  directed  to  place  it  in  the  hollow  of  the  hand  and  to  rub  the 
two  hands  together  until  the  ointment  is  equally  diffused ;  then  to  apply  it 
forcibly  and  slowly  to  the  part  directed  until  almost  all  of  the  salve  has  dis- 
appeared, having  been  rubbed  into  the  skin.  In  most  cases  the  mercurial 
is  applied  daily ;  but  in  very  susceptible  persons  only  every  third  day.  A 
regular  order  is  maintained  in  the  application,  as  follows :  First  day^  inner 
side  of  both  upper  arms ;  second  day,  inner  side  of  both  thighs ;  third  day^ 
inner  side  of  both  fore-arms ;  fourth  day,  inner  side  of  both  legs ;  fifth  day^ 
upon  both  groins  ;  sixth  day,  upon  the  back ;  seventh  day,  recommence  the 
series. 

The  advantage  claimed  for  inunction  is  that  the  digestion  is  less  apt  to  be 
disturbed  than  when  the  drug  is  exhibited  by  the  mouth ;  the  disadvantages 
are  the  greater  or  less  publicity  which  it  entails,  the  trouble  which  it  in- 
volves, and  its  apparent  dirtiness.  In  private  practice  it  is  rarely  used  except 
in  the  case  of  infants,  when  the  mercurial  ointment  is  rubbed  into  the  abdomen 
and  armpits,  or  often  simply  smeared  upon  the  flannel  roller  or  binder  which 
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usually  envelops  the  bodj.  TIil'  niercurialiEation  of  the  nurse,  with  the 
object  of  nSecting  the  child,  is  unjustifiable,  unless  the  nurse  anil  the  iitiraling 
are  alike  diseased  :  indeed,  to  allow  a  syphilitic  child  to  feed  at  the  breast  of 
a  healthy  woman  is  extremely  reprehensible. 

Merenry  is  sometimes  administered  in  secondary  syphilis  in  the  funo  of' 
fuinigatioDS.  The  patient  is  placed  upon  a  chair,  and  surrounded  by  a  ^Mge 
blanket,  or,  better,  india-rubber  cloth,  so  arranged  as  to  fit  tigblly  around  his 
neek  above,  and  below  to  encompass  the  chair.  The  mercurial  prepurutiou.ta 
pUced  upon  a  metal  plate,  heated  by  a  spitit-lamp,  beneath  the  chair,  and  ihtt 
fumiis  are  allowed  to  fill  the  space  around  the  patient  inside  of  ibe  blanket. 
The  heat  produced  generally  causes  the  patient  to  sweat  profhsely,  and  in  from 
fifteen  minutes  to  half  an  hour  the  lamp  should  be  withdrawn,  and  the  patient 
allowed  to  cool  off,  and  after  a  timu  be  put  to  bed  and  wrapped  up  in  blankets, 
with  the  depoat  of  mercury  still  adhering  to  his  skin.  The  fumipttion  may 
be  practiced  every  other  night,  or  at  lon^r  intcirals,  and  is  believed  by  some 
to  be  especially  useful  in  cases  of  secondary  skin-eruptions.  Cnlnmel,  black 
oxide,  and  cinnabar  are  the  preparations  generally  used.  When  the  last  is 
employed,  care  must  be  exercised  lliat  the  patient  do  not  breatlie  the  fumea. 

In  advanced  secondaries,  the  iodides  of  mercury,  given  by  the  month,  m 
to  be  preferred.    They  should  never  bo  pushed  to  the  point  of  produc 
salivation. 

In  tertiary  syphilis,  mercnry  should  rarely,  if  ever,  bo  exhibited  by  itself, 
but  the  combination  of  the  corrosive  sublimate  and  the  iodide  is  of^n  mure 
efficient  than  the  latter  drug  alone.  In  most  cases  not  more  than  one-twelfth 
i>f  a  grain  of  the  bichloride  should  be  given,  three  times  a  day. 

Administration. — ^Tho  following  preparations  contain  metallic  mercurjrg 

Ungar.ntnm  UydrnTgi/ri. — Blue.,  or  Mi-rcariiil,  Oiiitmeiit  is  made  by  tritu- 
rating two  ounces  of  mercury  with  one  ounce  each  of  suet  and  lard,  until  the 
metal  is  extinguished, — i.e.,  until  a  portion  oF  the  mass  rubbed  upon  a  piece 
of  paper  eihihitfl  no  globules  under  a  magnifying  power  of  four  diameters. 
Mercurial  ointment  is  sofV,  of  a  bluish  color,  becoming  darker  by  age.  When 
frequently  rubbed  upon  the  same  part,  it  not  rarely  produces  a  disagreeable 
eruption.  It  is  used  to  make  a  constitutional  impression,  and  also  locally  as 
a  resolvent  in  cases  of  enlarged  indurated  glandx.  An  oleale  of  mrrcujy  has 
been  proposed  as  a  substitute  for  blue  ointment,  and  appears  to  be  a  muuh 
more  elegant  and  at  least  equally  efficient  preparation  {Priiclilmier,  1B73). 

Emphiilrum  Ifydrarpyri. — JHercurud  Plaster  contains  mercury,  olive  oil, 
resin,  awl.  lead  plaster,  and  is  used  us  a  resolvent  in  indnraltd  glandt,  en- 
bn^Ml  e/iTonicaiiff  inflamed  joint*,  etc. 

VW«&  ni^rargyri— Pi/It  of  M,rrc„ry—"  Shte  Maur—"Blu^  Pilh" 
are  made  by  extinguishing  mercury  with  confection  of  rose  and  powdered 
Urjuorice-rnot,  and  so  dividing  that  each  pill  weighs  three  grains  and  contains 
one  grain  of  mercury.     They  are  vscd  for  the  same  puqioseR  as  calomel,  but 
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are  milder,  and,  when  given  to  affect  the  system,  less  apt  to  disturh  the 
howels. 

Hydrargyrum  cum  Creta — Mercury  xcith  Chalk — Gray  Powder  \a  made 
hy  extinguishing  three  ounces  of  mercury  with  five  ounces  of  chalk.  It  is  a 
smooth,  grayish  powder,  and  is  similar  in  its  medical  properties  to  blue  mass, 
but  much  weaker.  It  is  chiefly  used  as  an  alterative  cholagogue  in  botoel- 
complaints  of  children.  The  dose  for  a  child  is  from  two  to  four  grains, 
according  to  age. 

HYDRARGYRI   CHLORIDUM  MITE— MILD   CgiORIDE   OF    MER- 

CURY  (HgCl-Hg,Cl,).  />  ..yf.  ^^ic 
Calomel  is  made  by  boiling  mercury  and  sulphuric  acid  together  in  such 
proportions  as  to  form  a  bisulphate  of  the  dcutoxide  of  mercury,  reducing  this 
to  the  simple  sulphate  of  the  protoxide  of  mercury  by  triturating  it  with 
more  of  the  metal  and  subliming  with  the  chloride  of  sodium.  The  subli^ 
mate  is  to  be  well  washed  with  water,  to  remove  any  of  the  bichloride  that 
shall  have  been  formed  owing  to  the  imperfect  reduction  of  the  bisulphate  to 
the  sulphate.  When  the  washings  are  no  longer  affected  by  the  addition  of 
ammonia,  it  may  be  known  that  the  drug  is  free  from  the  soluble  corrosive 
sublimate.  Calomel  is  sometimes  manufactured  by  precipitating  corrosive 
sublimate  by  sulphurous  acid ;  but  this  method  is  not  officinal,  and  is  subject 
to  serious  disadvantages. 

Physiological  Action. — Owing  to  the  great  insolubility  of  calomel,  a 
good  deal  of  discussion  has  occurred  as  to  the  way  by  which  it  finds  entrance 
into  the  system.  The  theory  of  Mialhe  (  Chimie  appltqude),  a  modification 
of  one  originally  advanced  by  Snow  (^Lancet,  1840),  has  been  pretty  widely 
accepted,  though  with  some  hesitation,  but  is,  I  think,  untrue.  According  to 
the  chembt  named,  the  calomel  is  converted  by  the  chlorides  of  the  stomach 
into  corrosive  sublimate,  and  as  such  is  absorbed.  The  action  of  calomel 
upon  man  is  so  different  from  that  of  corrosive  sublimate  as  to  render  this 
theory  exceedingly  improbable,  and,  at  temperatures  even  higher  than  that 
of  the  stomach,  Mialhe  was  never  able  to  obtain  the  formation  of  more  than 
a  sixteenth  of  a  grain  of  the  sublimate  by  the  gastric  juices.  Further, 
Bucheim,  Oetingen,  and  Winkler  (quoted  by  Prof  Stills,  Therapeutics ^  2d 
ed.,  p.  655)  affirm  that  this  conversion  does  not  occur  at  all  at  the  tempera- 
ture of  the  body.  Jeannel  (^Schmidt's  Jahrbiicher,  Bd.  cxliii.  p.  9 ;  from 
Joum,  de  Bordeaux^  4e  s^r.,  t.  ii.  p.  67,  1869)  has  confirmed  this,  and  has 
suggested  what  seems  to  be  the  way  in  which  calomel  is  absorbed.  He  finds 
that  when  the  protochloride  of  mercury  is  placed  in  a  solution  of  an  alkaline 
carbonate  it  is  decomposed  and  the  gray  oxide  precipitated.  A  small  portion, 
however,  of  the  latter  is  held  in  solution,  as  much  as  0.02  part  in  50  parts 
of  water  (by  weight) ;  and  if  a  fatty  oil  be  mixed  with  the  alkaline  solution 
a  very  large  part  of  the  mercury  is  dissolved.  From  these  facts  it  would 
seem  to  follow  that  the  calomel  entering  the  stomach  escapes  unchanged  into 
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tlie  slimeiitary  caoal,  and  is  there  decomposed 
dissolved  by  the  lutty  multera  dwajs  present. 
appears  to  coafirm  this,  for  culonicl,  being  ubsorbed 
resemble  blue  mass  rather  than  corrosive  sublimate 

The  varying  constitution  of  the  alimentary  juicea  and  t!ie  coraples  chi 
ical  relations  of  calomel  would  indicate  that  Its  solution  in  the  aliment 
canal  is  accomplished  in  more  ways  than  one, — an  iudicatioa  which 
firmed  by  the  Tarying  results  following  the  ingestion  of  the  drug.  It  it 
probable  that  at  times,  when  the  stomach  contains  more  than  usual  of  chlorides 
and  of  hydrochloric  acid,  a,  very  alight  portion  of  the  calomel  is  eonvert«d 
into  corrosive  sublimate,  and  that  when  there  is  an  excess  of  sulphuretted 
hydrt^en  in  the  alimentary  canal  a  soluble  sulphide  may  be  formed.  Calomel 
has  been  used  Bubcutaooously  (Dr.  F,  Zambon,  Gat.  Med.  Ital.  Prov.  Veaele; 
The  Doctor,  1871),  with  asserted  good  rusulta,  in  syplulis;*  and,  according 
to  Bellini,  its  solution  is  due  to  the  presence  of  alkaline  chlorides  in  the 
Byatcm.  He  states  that  very  severe  constitutional  and  local  symptoma  may 
follow  the  hypodermic  injection  of  calomel  In  persons  taking  the  alkaline 
iodides,  bromides,  or  sulphates.  The  influence  of  calomel  upou  the  sjatem 
has  been  sufficiently  discussed.  It  remiuna  otdy  to  state  that  its  freedom  from 
all  irritant  properties  is  ehowu  when  taken  iutcmolly  or  when  used  externally. 
Probably  no  single  dose  of  it  is  capable,  in  the  averse  man,  of  acting  as 
a  violent  poison,  sinoo  it  is  stiited  that  in  the  Western  United  States  it  is 
very  frequently  token  in  t«aspoonful  doses,  that  sixteen  grains  of  tt  will  a«t 
as  vigorously  a»  an  ounce,  and  that  a  pound  of  it  hus  been  given  in  a  case  of 
cholera  without  visible  effect,  f  It  seems  to  nie  most  probublc  that  the 
absence  of  aorious  results  from  these  heroic  amounts  is  due  to  the  alimentary 
canal  being  unable  tu  disaolvo — i.e.,  to  absorb — the  calomel.  F.  C.  Lcntc 
has  claimed  that  given  in  this  way  the  drug  acts  as  a  sedative  and  does 
produce  mercurialization.  There  is  a  great  deal  of  clinical  evidence  as  to  the 
innoeunusness  and  even  the  therapeutic  value  of  this  method  of  treatment. 
NcverUiclcsa,  the  value  seoms  problematical,  and  I  hove  never  had  the  bokL 
ocas  to  test  it,  and  muat  refer  my  readers  to  Dr.  Lent^'s  article  (iVe 
MediealJoamal,  vol.  xi.,  1870). 

Admin  iBTitATlDN. — When  it  is  desired  ta  produce  constitutional  merouri- 
nlization,  the  dose  of  calomel  is  a  half  to  one  grain ;  as  a  pui^live,  from  six 
to  ten  grains  are  administered,  and  followed  in  six  hours  by  Seidlits  powder, 
or  other  saline,  if  required.  Minute  doses  (one-eixth  of  a  grain)  of  calomel 
given  every  hour  afford  a  very  good  method  of  impressing  the  system  rapidly. 
When  it  is  desired  to  get  its  constitutional  influence,  it  la  generally  necessary 
to  conjoin  opium  with  it,  to  prevent  purginj 
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HYDRARGYRI    CHLORIDUM    CORROSIVUM— CORROSIVE    CULO-     .        ^ 

RIDE  OF  MERCURY  (^S<^^t—^S^^t)- j.^j^.  ^"t^^  ' 
Bichloride  of  Mercury ,  or  Corrosive  Sublimate^  is  made  by  subliming  tne 
bisulphate  of  mercury  with  common  salt.  It  occurs  in  the  form  of  colorless 
crystals,  or  of  white,  semi-transparent,  crystalline  masses,  of  an  acrid,  metallic, 
styptic,  and  very  persistent  taste,  soluble  in  sixteen  parts  of  cold  and  in  three 
of  boiling  water.  It  is  at  once  distinguished  from  the  other  mercurial  prepa- 
rations by  its  color,  taste,  and  solubility,  and  by  its  forming  a  yellow  precipi- 
tate with  lime-water. 

Physiological  Action. — Corrosive  sublimate  is  a  violent  irritant,  and 
in  concentrated  form  caustic.  When  given  in  small,  repeated  doses,  although 
capable  of  inducing  salivation,  it  is  less  apt  to  do  so  than  is  calomel  or  blue 
pill.  In  overdoses  it  produces  sjrmptoms  of  irritant  poisoning  of  a  severity 
proportionate  to  the  dose.  If  the  latter  be  small,  the  manifestations  may  be 
only  some  nausea,  slight  burning  in  the  stomach,  colicky  pains  in  the  abdo- 
men, and  diaiThoBa.  After  large  doses  these  symptoms  are  intensified.  The 
subject  first  experiences  a  peculiar  metallic,  coppery  taste  at  or  shortly  after 
swallowing  the  poison.  If  the  solution  be  concentrated,  deglutition  is  inter- 
fered with  by  a  spasm  of  the  muscles  of  the  throat  and  larynx,  causing  a 
feeling  of  suffocation,  and  sometimes  even  the  rejection  of  the  draught. 
Then  burning  pains  are  experienced  in  the  oesophagus  and  stomach,  followed 
by  violent  vomiting,  at  first  mucous,  then  bilious,  and  finally  bloody,  and  by 
severe  abdominal  psdn  and  tenderness,  with  profuse  purging,  at  first  serous 
in  character,  but  afterwards  affording  only  small,  mucous,  bloody  stools,  which 
are  o^n  voided  with  much  straining.  The  breath  generally  becomes  fetid 
and  offensive  in  a  very  short  time.  In  the  course  of  two  or  three  hours,  very 
rarely  in  less  than  an  hour,  collapse  occurs,  with  small,  frequent,  irregular 
pulse,  pinched,  anxious  face,  cold  extremities,  and  finally  death,  preceded,  it 
may  be,  by  fainting,  convulsions,  and  coma.  The  urine  is  very  much  less- 
ened in  quantity,  is  sometimes  albuminous,  or  even  bloody,  and  not  rarely  is 
suppressed.  If  the  patient  survive  several  days,  a  petechial  eruption  may 
appear,  and  salivation  sometimes,  but  not  always,  occurs.  In  some  cases,  after 
the  collapse  there  is  an  attempt  at  a  febrile  reaction,  which  soon,  however, 
gives  place  to  a  second  and  fatal  prostration.  When  recovery  occurs  after 
severe  poisoning,  the  convalescence  is  slow  and  protracted. 

In  regard  to  chronic  poisoning  with  corrosive  sublimate,  sufficient  has  been 
said  under  the  general  heading,  except  that  colicky  pains  and  abdominal 
disturbance  are  more  apt  to  occur  with  it  than  with  the  less  irritating  prepa- 
rations. Severe  purging,  and  even  fatal  poisoning,  may  result  from  a  single 
external  application  of  this  preparation  of  mercury ;  *  and  in  animals  killed  by 

*  See  oMe  reported  bj  Dr.  Meeres,  Lancet,-  Sept.  16,  1871,  in  which  a  solution  (gr.  ii 
to  f  3i)  was  applied  with  a  camel's-hair  brush  to  the  head  of  a  child  nine  years  old,  for 
the  cure  of  tinea  tonsurans.  The  symptoms  were  diarrhoea,  profuse  salivation,  and  great 
prostration,  ending  in  death. 
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lijpodcmiic  injections  of  it  (see  oxpcriments  of  Dr.  J.  Rcitwiibach,  Sc/imirlt'i 
JahrbUcfifr,  Bd.  czliii.  p.  9)  diurrhtca  and  other  iudtcationa  of  gastro-inteatiDal 
imiAtion  arc  promioent  symptoms, — fact«  which  iadicatc  that  the  bichloride 
is  L'limiaatcd  uncbuagcd  from  the  oliniitDtary  canal. 

Htdiiarotri  Iodidcm  Vieide — Green  Iodide  of  Mercury  (Hgl^  | 
Hg,I,). — Thifl  Protiodule  of  Murcury  is  made  by  the  direct  action  of  iodiD^'l 
apon  the  metal.  It  is  a  green iali-yellow,  odorless,  uiid  tasteless  powder,  in 
soluble  in  water,  ether,  and  alcohol.  When  compared  with  the  biniudide  o 
the  bichloride,  it  is  a  mild  preparation,  and  haa  been  used  to  produce  consti- 1 
tutionij  impression  in  lyphtiii,  especially  when  of  long  standing.  The  iodida  I 
of  potassium  coiiverU  it  into  the  biniodidc  and  metallic  mercury  (U.  S.  Di»-  J 
pengatory),  and  should,  therefore,  never  be  given  in  combinatJon  with  iLM 
The  alterative  dose  is  une-fburth  of  a  grain  three  times  a  day,  inureased  to  K I 
grain  if  necessary. 

HVDRABOVRI  lODIOCM  RUBBUM — ReD  IoDIDE  OF  MeRCUBT  (Hgl,). 
— The  Biniiidide  of  Mercury  is  made  by  precipitating  the  bichloride  of  the 
metal  witli  iodide  of  potassium.  It  is  a  scarlet-red  powder,  insoluble  in 
water,  but  sparin^y  soluble  in  alcohol,  It  is  a  powerfiil  lot^al  irritant,  pro- 
ducing, when  taken  in  overdoses,  symptoms  and  results  very  similar  to  those 
caused  by  corrosive  sublimate.  It  is  used  a  good  deal  in  tertiary  lyphilii 
and  in  $i/phililic  rheiimati'im ;  also  to  some  eitent  as  a  local  application  in 
lu/taa  (see  .^InnuaiVe  dti  TlUrap.,  1852).  It  is  much  more  active  than  the 
protiodidc,  and  should  be  used  as  cautiously  and  in  the  same  doses  as  corrosive 
sublimate. 

The  U.  S.  Phannacojxeia  also  recognizes  the  following  preparatioi 
mercury ; 

The  dcutoxide  occurs  in  two  forms,  the  YdloK  and  the  Red  Oxide  (HT'^I 
PRARUVRi  OxiDuu  Flavum,  Hydraroyri  Oxiduu  Rubhl'u).     Botlif 
are  used  upon  vltxri,  chancres,  etc.,  solely  ior  their  local  effects,  and  aw   ' 
stimulant  and  alterative  when  diluted,  mildly  escharotic  when  in  powder. 
The  red  J'reci'piiate  Ointment  (  Ungueiitwn  Hgdrargyrl  Oxidi  Rnhri,  3i  to 
3*11],  as  well  as  its  coUca^rue  ( (jiigtientuvi  Hydrurffyri  Oxidi  Fhvi,  ^i  to 
3vii),  very  generally  requires  dilution  with  lord,  and  is  much  used  in  chroiua.^ 
tkiii-<iffecti<ta»,  in  obstinate  coiijunclivitii,  in  piorophthalniia,  etc. 

The  Red  or  Ui-aulpharet  (HvDRABavai  Sulphitbetdm  RrSBUM)  ww^ 
formerly  used  a  gw)d  deal  in  fumigations,  but  is  now  rarely  employed.    TW-J 
prth   Mineral,   or  Telloto  tiulp/iulc  iif  Mercury  (HyDBAROYRI    SfLPBAS'l 
Flava),  a  lemun-yellow  powder,  sparingly  soluble  in  water,  is  a  basic  sesqui- 
sulphale  of  the  deuloxide  of  mercuiy,  prepared  by  throwing  the  bisulphala 
into  water,  which  causes  it  to  break  up  into  a  sii persulphate,  which  remains 
in  solution,  and  the  salt  in  (juesttoD,  which  precipitates.     Turpelb  mineral 
hus  been  used  as  a  har.ih  emetic,  and  also  as  un  alterative,  but  is  uow  mrelT 
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employed.  In  croup,  in  emetic  doses  it  is  still  very  highly  esteemed  by  some 
practitioners.  The  dose  as  an  alterative  is  from  a  quarter  to  half  a  grain ; 
as  an  emetic,  for  a  child  two  years  old,  two  grains  repeated  in  fifteen  minutes, 
if  it  has  not  operated.  Forty  grains  of  it  {Guy's  Hospital  ReporU,  vol.  x., 
3d  series)  have  caused  death ;  profuse  salivation  came  on  in  six  hours. 

White  PrecipttcUe,  or  Ammoniated  Mercury  (Htdraroyrum  Ammoni- 
atum),  is  a  white  complex  powder,  made  by  precipitating  the  bichloride 
with  water  of  ammonia.  It  is  used  in  the  form  of  ointment  (^UngueiUum 
Hydrargyri  AmmonicUi,  U.S., — gr.  xl  to  Ji)  as  a  local  application  in  various 
skin-affections. 

Black  Wa^h  and  Yellow  Wash,  two  non-officinal  but  favorite  preparations, 
are  respectively  made  by  the  addition  of  a  drachm  of  calomel  to  a  pint  of 
lime-water,  and  of  half  a  drachm  of  corrosive  sublimate  to  a  pint  of  lime-water. 
They  depend  for  their  virtues  upon  the  black  and  yellow  oxides  of  mercury, 
and  are  used  exclusively  as  local  applications  to  chancres  and  other  syphilitic 
ulcers.    The  yellow  wash  is  much  the  more  stimulating  of  the  two. 

lODIHIUM-IODIHE.  (I.) 

Iodine  is  a  soft,  friable,  opaque  substance,  occurring  in  crystalline  scales 
with  a  semi-metallic  lustre  and  of  a  bluish-black  color.  Its  odor  resembles 
that  of  chlorine ;  its  taste  is  hot  and  acrid.  It  is  somewhat  volatile  at  ordinary 
temperatures,  but  when  heated  to  225°  F.  melts  and  emits  the  beautiful 
purple  or  violet  vapor  to  which  it  owes  its  name.  It  is  freely  soluble  in 
glycerine,  alcohol,  and  ether,  but  requires  seven  thousand  times  its  weight 
of  water  to  dissolve  it.  With  starch  it  strikes  a  deep-blue  color,  and  this  test 
is  so  delicate  that  it  will  indicate  the  presence  of  iodine  in  four  hundred  and 
fifty  thousand  times  its  weight  of  water.  In  testing  animal  liquids,  such  as 
urine,  for  iodine,  a  small  quantity  of  nitric  acid  should  be  added  to  insure 
its  being  free  in  the  liquid. 

Physiological  Action. — Iodine,  when  applied  to  any  part  of  the  body, 
acts  as  a  very  powerful  irritant,  or,  if  in  highly  concentrated  form,  as  a  mild 
caustic.  The  tincture  stains  the  skin  yellow,  and  causes,  if  applied  with 
sufficient  freedom,  smarting,  some  erythematous  inflammation,  and  finally 
desquamation.  Its  repeated  application  blisters  and  destroys  the  cuticle. 
Upon  mucous  membranes  its  action  b  more  intense  than  upon  the  skin. 

When  taken  internally,  a  single  moderate  dose  of  iodine  causes  merely 
some  gastric  uneasiness  and  a  disagreeable  metallic  taste  in  the  mouth ;  when 
larger  amounts  are  ingested,  the  gastric  uneasiness  may  be  intensified  into 
violent  vomiting,  with  increased  salivary  flow,  abdominal  pains,  and  even 
purging.  In  sufficient  quantity  it  is  a  poison;  although  very  few  deaths 
have  been  recorded  as  caused  by  it  The  usual  symptoms,  when  toxic  doses 
of  it  have  been  taken  into  the  stomach,  are  vomiting,  purging,  severe  ab- 
dominal pain,  headache,  giddiness,  sometimes  violent  excitement  and  convul- 
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sioriB,  ending  in  fuintticss,  piillor,  and  collapEc.     Dr.  E.  Biise  (^KothniM^ 
ArziirbiiittcUehre,  Berlin,  18TU,  -52)  hus  reported  a  case  in  whicli  dea; 
raiulU.<d  from  a  lurgc  injection  into  an  ovarian  cyst.     Very  soon  after 
given,  there  ensued  eevere  thirst,  with  great  dryneB§  of  the  throat  und  muutli,'! 
ajid  then  painless  vomiting  of  WHtery  mutters  containiug  iodiue.     The  whola  | 
surface  became  very  pale,  the  extremities  cyauosed;  the  mdinl  pulse  very 
frtN{ueiit,  but  so  small  that  it  could  not  be  eunnted  \  the  uriuc  very  ecnnt^, 
dark  brown,  and  ricb  in  iodine.    After  a  time,  reaction  ix'currcd.     Fur  three 
days  the  Tomltirig  persisted,  the  pulse  was  very  frequent,  full  and  hard,  and 
tile  chevk  put  on  the  glow  of  high  fever,  but  the  temperature  did  not  rise 
above  37.18°  C.    On  the  fourth  duy,  eiontheniatoue  blotches,  uot  disappear- 
ing on  pressure,  appeared  on  the  skin  and  in  the  mouth  ;  the  sputa  bccamu 
bloodj;  and  menstruation  occurred,  two  and  a  hidf  weeks  too  soon.     Tho 
unno  remained  scanty,  and  on  the  eighth  day,  when  all  other  symptoms  sava  ] 
swelling  of  the  parotids  bad  disappeared,  still  contuined  iodine,  and  was  albu^  I 
minous.     On  the  tenth  day,  in  the  midet  of  apparent  convalescence,  thi'l 
patient  died  suddenly. 

In  the  experiments  of  Joi^  and  his  pupils,  doses  of  iodine  of  a  grain  to  K  " 
grain  and  a  half  gave  rise  to  colicky  jmins,  increased  appetite,  watery  stoola, 
an  increased  sucrction  of  urine,  malaise,  and  some  headache.    When  the  doso 
was  uugmeuled  (o  two  grains,  a  diffused  sense  of  heat  and  sexual  exuitetnent 
were  superadded.     Other  observets  hare  noted  this  abnormal  seiual  excite- 
ment, and  some  have  stal^  that  at  times  it  precedes  atrophy  of  the  mammtt    I 
or  of  the  testicles.     Prof.  StiUe  affirms  that  the  menstrual  flow  may  bocuoM  I 
exeesaive,  or  that  during  pn'gnancy  abortion  may  be  caused.     Very  lai^ 
quaritiliea  of  iodine  are  asserted  to  hnve  been  taken  without  serioua  results. 
Julia  de  Fontcnelle  (quoted  by  Still*"-,  Tha-apeutici,  u.  731)  tells  of  a 
who  took  two  and  a  half  drachms  of  iodine  without  experiencing  any  re- 
markable effects;  and  Magendie  relates  the  ease  of  a  child  four  years  old   I 
who  swallowed  ten  grains  without  serious  consequences. 

If  full  doses  of  Iodine  he  exhibited  oontiuuously  fur  a  length  of  time,  s 
train  of  phenomena  result,  known  as  Jod'ism.  In  regard  to  these  there  baa 
been  a  good  deal  of  diffeteuec  of  opiolon  and  statement,  a  difference  which 
seems  exjilaiiiahle  only  upon  the  supposition  that  different  individuals  UB 
differently  affected  by  the  drug.  RilUet  (Trousseau's  report  on  hi 
Bull,  lie  FAcail.  Rot/,,  xxv.),  who  has  had  wide  opportunities  and  has  t^  I 
parently  studied  the  subject  very  elosely,  makes  three  forms  of  iodic  intoxi- 
cation :  first,  that  in  which  the  symptoms  are  those  of  gastric  irrit«ttoii;. 
Bccond,  that  cbarai'teriw.-d  by  ncr\'oufi  troubles,  neuralgia,  ringing  in  the  ean^'. 
convulsive  movements,  disturbed  iiit^ilection,  with  corysa,  ophthalmia,  sail' 
vation,  vomiting,  diarrhoeii,  polyuria,  aud  cutaneous  eruptions,  and  in  soma 
coses  atrophy  of  the  mammiu  in  the  female  and  of  the  testicles  in  the  mole;* 
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third,  iodic  cachexia,  caused  either  by  iodine  or  iodide  of  potassium  contin- 
uously used  for  many  months.  It  is  said  to  be  most  easily  induced  in  goitrous 
persons,  and  Ls  characterized  by  rapid  emaciation,  commencing  mostly  in  the 
face,  and  severe  nervous  palpitations  of  the  heart,  with  excessive  appetite, 
which  sometimes  precedes  and  sometimes  follows  the  loss  of  flesh.  So  long 
as  the  drug  continues  to  be  taken,  these  symptoms  continue  to  progress,  and 
after  a  time  hysteria  or  hypochondriasis,  with  insomnia,  manifests  itself.  The 
goitre,  the  mammae,  and  the  testicles  waste  away  together ;  but  if  the  medi- 
cine be  suspended  and  health  gradually  return,  whilst  the  abnormal  growth 
reappears,  the  sexual  glands  remain  wasted. 

The  second  form  of  iodism  of  Rilliet,  in  which  the  nervous  symptoms  are 
prominent,  has  been  spoken  of  by  other  authorities ;  and  Brodie  has  especially 
noted  disturbances  of  vision,  and  paralysis. 

Most  authorities  affirm  that  iodine  and  iodide  of  potassium  produce  sim- 
ilar symptoms.  Prof  S6e  (London  Med.  Record,  i.  777)  indeed  asserts 
that  iodine  exists  in  the  blood  only  in  the  form  of  an  alkaline  iodide,  whilst 
Dr.  H.  Kilmmerer  affirms  that  the  iodide  of  potassium  is  decomposed  by  the 
ozone,  and  depends  for  its  therapeutic  action  upon  liberated  iodine  (  Virchoio's 
Archw,  Bd.  lix.  p.  467,  and  Bd.  Ix.  p.  527).  Neither  of  these  contradic- 
tory views  appears  to  me  to  have  any  substantial  basis  of  proof*  I  cannot 
help  believing  that  the  therapeutic  value,  and  consequently  the  physiological 
action,  of  iodine  and  iodide  of  potassium  are  different.  Iodine  is  universally 
preferred  in  scrofulosis,  the  iodide  in  rheumatism.  I  have  given  the  salt  in 
enormous  doses,  and  have  seen  nervous  symptoms  in  only  a  single  case, — a 
man  who  received  for  a  long  time  two  hundred  and  seventy  grains  a  day, 
and  who  was  intensely  sleepy  and  stupid,  presenting  symptoms  exactly 
similar  to  those  of  bromism,  including  an  eruption  of  acne. 

Of  the  physiological  action  of  iodine  we  know  little  more  than  that  it 
modifies  nutrition.  Locally  the  drug  is  an  irritant,  and  sometimes  gastric 
symptoms  are  produced  by  it  from  this  cause.  The  general  erethism  which 
it  induces  is  believed  by  Prof.  S^  to  be  produced  by  a  direct  excite- 
ment of  the  circulation,,  and  even  the  nervous  symptoms  are  attributed  to 
the  same  cause, — all  of  which  is  very  improbable.  Iodine  is  certainly 
absorbed  and  is  eliminated  chiefly  by  the  kidneys,  but  probably  to  a  greater 
or  less  extent  by  all  the  mucous  membranes;  and  Dr.  R.  W.  Taylor 
(American  Journal  of  Syphilography  and  Dermatology,  April,  1873)  be- 
lieves that  he  obtained  in  a  case  evidences  of  the  free  escape  of  the  iodine 
through  the  skin.  Prof.  S6e  asserts  (London  Med.  Record,  i.  757)  that 
the  elimination  takes  place  slowly  and  intermittently,  so  that  the  drug  when 
given  continuously  accumulates  in  the  system.  He  further  states  that  it 
can  be  found  in  the  saliva  afler  it  has  disappeared  from  the  urine. 

Daring  its  passage  through  the  kidneys  iodine  undoubtedly  exerts  an 

*  Conmlt  ftlso  Prof.  Bucheim  {Arch.  Exper,  Pathol,  nnd  Therap.,  Bd.  iii.). 
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influeoce  upon  those  organs,  as  la  showii  by  iU  producing  allium  iuurin  at 
times.  It  is  iudeed  asserted  that  it  occasionally  causes  a  true  tubulsr 
nephritis.  The  evidence  aa  to  ita  effeut  upon  the  Bolids  of  the  urine  is  both 
contradictory  and  insufficient.  M.  Rabuteau*  dialed  himseif  for  five  days, 
meaanred  the  quantity  of  urea  daily  eliminated,  look  iodine  on  the  fifth  day, 
and  found  a  decided  decrease  in  the  eicretion  of  urea.  It  is  plain  that  this 
ezpcrimcntation  was  too  slight  lo  be  of  much  value,  and  Dr.  Hermann  von 
Boeok  {ZettKkrift  fur  Bi'Aogie,  iii,  393,  1869  ;  SchmkH't  Jahriilchcr,  Bd. 
Cxlv.  p.  142)  found  that  the  ingestion  of  iodine  does  not  increase  notably 
the  eliraination  by  the  kidneys  or  bowels.  On  the  other  hand,  Al,  Bouchard 
((juoted  by  Si^*c)  declares  on  his  personal  experience  that  iodine  does  increase 
the  daily  elimination  of  urea,  especially  in  diabetic  patients.  Dr.  C.  Hand- 
field  Jones  {Seale'i  Archives,  i.)  analysed  the  urine  of  six  patients  taking 
large  doses  of  iodide  of  potassium,  with  the  following  results :  first,  water 
increased  in  three  cases  very  much,  in  one  slightly  so,  in  two  diminished ; 
seoond,  acidity  iacrcased  in  three  uid  diiniiiished  in  two ;  third,  area  in 
creased  in  three  and  diminished  in  three;  fourth,  phosphoric  acid  and  snl 
phurio  acid  increased  in  four  and  diniiniBhed  in  two ;  fifth,  chlorine  increa.*e< 
very  greatly  in  two  cases,  moderately  in  one,  and  decreased  in  two ;  sixt)i, ' 
uric  acid  increased  very  greatly  in  two  cases  and  diminished  ii 

THERAPEtTlca. — As  an  alterative,  iodine  is  of  especial  value  in  chronta  | 
tefbfida.     In  those  cases  in  which  there  is  indolent  enlai^enient  of  tl 
lymphatics,  which  exhibit  no  tendency,  or  but  little  tendency,  to  suppurate^, 1 
it  is  of  especial  value.     Except  in  very  acute  cases,  however,  it  should  J 
always  be  tried,  even  when  the  glands  do  tend  towards  suppuratioE 
cially  as  it  exerts  a  very  bcucficiaJ  influence  upon  the  ulcers  left  after 
suppuration.      In  other  forms  of  scrofulous  disease,  in  chronic  enlargements 
of  the  joitttt,  and  hojie-affectuiot  of  such  nature,  iodine  is  often  of  great 
service.     As  scrofutosis  is  generally,  if  not  always,  asso<:ialed  with  lowered 
.  nutrition  and  with  anaeniio,  cod-liver  oil  and  iron  in  some  form  should  usually 
be  administered  ns  adjuvants.     At  the  same  time  that  the  drug  m  exhibited 
internally  in  these  cases,  its  ointment  should  be  freely  applied  l«  the  enlarged 
and  indurated  glands.     Experience  has  deraonstrot«d  the  value  of  iodine  in 
ffuilre,  whether  of  the  ordinary  variety  or  of  that  known  as  rxt/j>hlhalmic 
goitre  or  Gracvt't  digeate.     All  tumors  of  the  thyroid  body  a 
however;  cystic  degeneration  of  it  is  very  common,  and  is  in  i 
fited  by  iodine.     It  is  in  simple  hypertrophy  of  the  gland  that 
iul«riiDlly  and  applied  externally  over  the  tumor  is  so  beneficial.     During 
the  acute  stage  of  enlargement  the  use  of  leeches  is  often  of  great  benefit, 
and  whenever  much  tenderness  cjials  should  precede  the  exhibition  of  tbe 
drug.    In  phthisis,  iodine  sometimes  does  good,  but  only  in  the  most  ehroniA 
cases ;  and  inhalations  of  its  vapors,  as  have  been  recommended  by  Piony| 


t  goitre, 
t  iodine  used 
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can  only  be  of  senrice  by  stimulating  the  bronchial  mucous  membrane  and 
the  surfaces  of  cavities.  When  softening  is  progressing  and  the  lung  break- 
ing down,  iodine  sometimes  appears  to  hasten  the  process. 

Local  Application, — As  a  simple  counter-irritant,  iodine  is  very  frequently 
employed  when  it  is  desired  to  maintain  a  mild,  persistent  influence,  as  in 
chronic  rheumatic  affections  and  sometimes  in  phfhisis*  For  this  purpose 
the  tincture  is  generally  preferred,  and  it  should  be  applied  freely  once  or 
twice  a  day,  or  every  other  day,  according  to  the  susceptibility  of  the  patient's 
skin.  In  various  affections  of  the  skin,  iodine  has  been  employed  with 
asserted  advantage.  In  erysipelas  of  the  skin,  very  beneficial  results  have 
been  ascribed  to  its  local  use,  and,  I  think,  with  justice ;  but  great  care  is 
necessary  lest  it  be  applied  too  strong.  I  have  seen  very  serious  results  from 
the  destruction  by  it  of  the  skin  in  this  affection.  If  the  full  strength  of 
the  tincture  be  used,  it  should  be  applied  at  first  very  lightly,  and  not  more 
than  once  in  the  twenty-four  hours.  In  psoriasis,  in  acne,  in  parasitic 
skin-diseases,  it  has  been  used,  but  holds  only  a  second  rank  among  remedies. 
In  a  similar  manner  it  is  employed  in  various  chronic  diseases  of  the  mucous 
membranes,  such  as  ozsena,  leucorrhoea,  chronic  cystitis,  chronic  dysentery, 
and  scrofulous  ophthalmia, — whenever,  in  a  word,  an  alterative,  stimulant 
action  is  desired.  In  cases  of  retraction  of  the  gums,  with  consequent 
loosening  of  the  teeth.  Prof  Stills  recommends  the  application,  with  a 
camel's-hair  brush,  after  each  meal,  of  a  watery  solution  (gr.  i  to  fji)  of 
iodine,  the  mouth  being  immediately  afterwards  washed.  The  most  impor- 
tant external  use  of  iodine  is  as  a  resolvent  in  cases  of  indolent  glandular 
hypertrophic  enlargement,  and  where  there  are  large  watery  exudations,  as 
in  some  forms  of  chronic  pleurisy  and  of  diseased  joints. 

Iodine  has  been  very  largely  employed  by  injection  into  serous  cysts,  as  in 
hydrocele,  for  the  purpose  of  exciting  inflammation  and  causing  obliteration 
of  their  cavity ;  but  this  use  of  it  is  purely  surgical,  and  the  reader  is  referred 
to  treatises  upon  such  subjects.  In  chronic  empyema,  the  injection  of  iodine 
after  free  exit  has  been  given  to  the  pus  is  often  of  the  greatest  service. 
The  solution  in  the  beginning  should  be  very  weak,  containing  not  more 
than  six  grains  each  of  iodine  and  of  iodide  of  potassium  in  a  pint  of  water; 
with  this  the  pleura  should  be  daily  washed  out,  the  strength  of  the  solution 
being  gradually  increased. 

Administration. — Iodine  is  never  administered  in  solid  form;  nor 
should  the  tincture  be  given  internally,  because  the  iodine  is  precipitated 
by  the  watery  juices  of  the  stomach.  Taking  advantage  of  the  solubility 
of  iodine  in  a  watery  solution  of  iodide  of  potassium,  the  framers  of  the 
Pharmacopceia  have  directed  the  following  preparations,  which  may  be  used 
internally ;  they  should  always  be  given  well  diluted,  after  meals ;  any  of 
them  may  be  used  hypodermically,  as  suggested  by  Prof  Da  Costa  {Amer. 
Joum,  Med.  Sci,,  Jan.  1875),  in  glandular  enlargements:  *• 

Liquor  lodinii  Compositus — Compound  Solution  of  Iodine — LugoTs 
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S-'fiilwn  (Iodine,  3^1 ;  Mide  of  Potasslutn,  Jisb  ;  Water,  Oj), — dose,  g 
T   lo   xv.      Tiiielura  JmHnu   Cnmpotlta — Gtinponnd  Tmeture  of  lu^iid 
(ludine,  5ss;  lodidu  of  Potussiiun,  Ji ;  Aleohol,  0^), — dose,  gtt.  x  to  xx.1 

Forcilcniul  use,  a  tincture  iTiiielum  lodiaii,  Ji  toOj);  an  ointment  (lA 
guentam.  Iiidinii :  Iodine,  gr.  xx ;  Iodide  of  PotBBautn,  gr.  iv  ;  to3i);i 
a,  compound  oinlment  {^Ungiir.ntam  lotlinii  Cotnpotitnm — Compmaid  Itidim 
Oitttment:    Iodine,  gr.  xv,    Iodide  of  PotaAsium,  gr.   xsx;    to    Ji)  t 
officiaal. 


POTASSII   lODIDUM— IODIDE  OF  POTASSIUM   (KI).    U.S. 

This  Halt  occurs  in  whiw  or  railorleaa,  generally  cubic,  crystals,  soluble  1 
two-thirds  of  their  weight  of  wnter  and  in  from  sis  to  eight  parta  of  rcctifiej^ 
epSrIte.    If  to  ita  solution  starch  be  added,  no  blue  color  should  ariiie,  but  a 
the  passage  of  chlorine  the  characteristic  iodine  reaction  should  take  pluoc 
owing  to  the  liberation  uf  the  metalloid  by  the  gas ;  or  if  sulphuric  iicid  bs  ] 
added,  a  purple  titit  gradually  appears,  and  deepens  into  blue :  a  spontancoua  I 
blue  color  betrayN  the  presence  of  the  iodatc  of  potafiBiiun,  a  harmful  adol-  ] 
teratiun,     At  a  dull  red  heat  iodide  of  potassium  fuses  into  a  crystalliiu 
tnaas;  by  a  bright  heat  it  is  decomposed. 

PnvsiOLOQiCAL  Action. — Iodide  of  potassium  influences  nutrition  in  il 
manner  simitar  to  iodine  :  indeed,  moat  nuthurities  teach  that  their  acdoa  {| 
identical ;  yet  in  therupuutics  they  find  a  different  range  of  employment,  and)  4 
I  believe,  act  differently,  Dr.  I.  Wallace  (Liverpool  Meii.  and  Siiry.  Rtp.^ 
1871)  has  found  that  the  iodide  lessens  the  elimination  of  lime  salts  throu^ 
the  kidneys,  hut  his  analyses  were  not  sufficiently  repeated  to  prove  that  thb 
is  a  constant  efiect. 

Therapeutics. — In  certain  forms  of  rhetimatiiim,  iodide  of  potassinm  ii 
of  the  utmost  value.     In  the  early,  active  stages  of  wJliimm.aUrr^  rheit- 
vuilitm,  it  [b  much  leas  eiSi^ient  ilian  the  alkalies ;  but  when  nil  the  good 
that  can  be  has  becii  obtained  from  these,  ond  when  the  joint  symptom 
persist  in  a  subacute  form,  the  iodide  comes  very  well  into  play.    In  tubacute    I 
or  muicular  rhramatixm,  the  iodide  is  the  moat  efficient  remedy.     Often   i 
when  the  symptoms  are  very  acute  it  may  be  advantageously  eombined  witfc  J 
the  alkalies,  aud  in  lingering  cases,  especially  where  there  is  reason  lo  suspect  , 
a  gouty  taint,  willi  eolchieura,     la  sciatica,  in  lumbago,  in  rhevmali 
ralgiii  following  exposure  to  cold  or  wet,  as  in  all  other  forms  of  subacute    \ 
rheumatism,  very  much  is  to  be  hoped  for  from  its  use.     In  gout,  it  is  of 
has  service  than  in  rheumatism,  but  in  the  chroniu  form  of  the  disciiso,  and 
in  the  irregular,  inherited  gout  which  so  frequently  appears  as  iieural^a  or 
otiier  imoniulous  affection,  it  adds  to  the  efficiency  uf  small  continuous  doses 
of  colchicum.     In  rhcHtimtic  gout,  or  rluramatoiil   arthrilta,  it  should  be 
tried ;  although  little  is  to  be  hoped  for  from  its  use.     There  is  a  good  deal 
of  clinical  testimony  as  to  the  value  of  iodide  of  potassium  given  continu- 
ously between  the  puroiysms  of  iislliuM.     This  disorder  appears  at  times  to 
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bear  a  dose  relation  to  irregular  gout  or  rheumatism,  and  it  is  probably  under 
these  circumstanoes  that  the  remedy  is  efficient.  In  tertiary  st/philf^,  in- 
cluding in  the  term  all  cases  of  syphilitic  bone,  visceral,  or  nenrous  disease, 
the  remedy  is  really  of  inestimable  value.  It  must  be  given  freely,  and, 
when  there  is  no  cachexia,  may  be  advantageously  combined  with  the  bi- 
chloride of  mercury.  It  is  scarcely  in  place  here  to  enumerate  all  the  forms 
which  tertiary  syphilis  may  assume ;  but  the  iodide  is  useful  wherever  the 
dyscrasia  has  existed  for  a  length  of  time. 

The  iodide  of  potassium  appears  to  have  the  power  of  promoting  absorp- 
tion of  serous  fluids,  and  certainly  is  of  value  in  chronic  pleuritu  with 
effusion,  in  chronic  pericarditis^  and  even  in  chronic  hydrocephalus. 

In  aortic  aneurism  large  doses  of  iodide  of  potassium  with  continuous  rest 
in  the  horizontal  position  have  been  used  by  Dr.  Balfour  (^Edinburgh  Med, 
Journ,,  xiii.,  xiv.,  xv.,  xvi. ;  British  Med.  Joum.^  1874,  i.  112)  with  results 
that  warrant  a  fuither  trial. 

In  various  chronic  metallic  poisonings,  the  iodide  of  potassium  is  of  great 
service.  With  both  lead  and  mercury  it  forms  double  salts,  which  are  soluble, 
and  there  is  very  good  reason  for  believing  that  the  formation  of  these  salts 
takes  place  in  the  economy,  and  that  the  metal  which  has  been  lying  in  an 
insoluble  condition  in  the  various  tissues  is  taken  up  and  excreted.  Severe 
salivation  and  ulcerative  stomatitis  have  sometimes  resulted  from  the  use  of 
the  potassium  salt  in  those  who  had  previously  taken  large  quantities  of  mer- 
cury ;*  and  in  Melsen's  experiments,  dogs  to  which  insoluble  preparations  of 
mercury  had  previously  been  given  without  the  induction  of  severe  symptoms 
aflerwards  died  under  the  action  of  the  iodide,  the  mercury  also  having  ap- 
peared in  their  urine.  The  experiments  of  Mayen9on  and  Bergeret,  quoted 
in  the  article  on  Mercury,  afford  striking  confirmation  of  these  facts,  and 
seem  to  render  the  evidence  irresistible  that  the  iodide  does  cause  the  elimi- 
nation of  mercury.  In  regard  to  lead,  the  researches  of  Drs.  Parkes,  Gool- 
den.  Swift,  Melherbe,  and  Sicveking  f  have  shown  that  very  frequently,  in 
cases  of  chronic  lead-poisoning,  the  exhibition  of  iodide  of  potassium  causes 
the  appearance  of  lead  in  the  urine.  This  chemical  evidence  is  abundantly 
corroborated  by  clinical  experience,  so  that  in  all  cases  of  chronic  mct^illic 
poboning,  especially  by  lead  and  mercury,  the  persistent  use  of  the  iodide 
of  potassium  should  be  tried. 

Administration. — The  ordinary  dose  is  ten  grains  three  times  a  day ; 
but  much  larger  quantities  may  often  be  given  with  impunity,  and,  in 
internal  syphilitic  affections,  may  be  necessary.  In  the  latter  class  of  dis- 
eases, the  best  plan  is  to  begin  with  twenty  grains  three  times  a  day,  and 
rapidly  to  increase  the  amount  until  drachm  doses  are  reached,  or  frontal 
pain  or  other  symptom  of  iodism  produced.     The  best  substance  for  dis- 


•  See  Dr.  Budd,  British  and  For,  Medien-Chtr,  /fcp.,  xl.  202,  for  a  atriking  cue. 
f  See  StiI16's  Thcrapeufietf  vol.  ii.  p.  735,  Blanchard  and  Lea,  1864. 
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guiaing  the  very  diEagrecable  taste  of  the  drug  ia  the  compound  syrnp  0 
unaparilk. 

Liquor  Absenioi  bt  HrDRARoTRi   Iodidi,  U.S. — SrJuiion  of  lAcf 
lotlu/fx  of  Artenic  and  Mercuiy  U  mode  by  dissotring  seventy  grains  e 
of  the  iodide  of  ar^uic  and  the  red  iodide  of  mercury  id  a  pint  of  water4'] 
It  was  originally  suggested  by  a  suigeon  of  Dublin,  by  whoee  name  it  it] 
very  generally  known.     Doiiovin's  So/iilion  is  a  powerful  alterative,  uaed 
vhiefly  in  very  obstinate  chronic  scaly  t&i'iirdigeatei  when  the  local  action  ii 
of  a  very  low  grade,  and  in  chrome  rlieumatltm.     According  to  the  U.  1 
Dispensatory,  twenty  drops  of  it  contain  the  twenty-fourth  of  a  gnun  0 
aracnioiis  acid,  a  little  over  the  twelfth  of  a  grain  of  the  deutoxide  of  mer> 
cuiy,  and  about  a  quarter  of  a  grain  of  iodine.     It  is  therefore  an  exceed- 
ingly active  preparation,  vety  capable  of  acting  as  a  corrosive  poison,  and 
when  administered  a  little  too  freely  is  said  sometimes  to  cause  salivation. 
When  applied  locally,  it  acts  as  a  violent  irritant.     The  dose  of  it  ia  from-^ 
three  to  eighteen  drops,  well  diluted. 

lODOFOEMUM— IODOFORM.  U.  S. 

This  substance  was  discovered  hy  Serullas  in  1822,  and  was  iotroduoed  ai 
a  remedy  by  Dr.  Glover  in  1837,  but  has  not  become  officinal,  and  hna  only d 
very  recently  attracted  much  attention.     It  occurs  as  small,  pearly-yoUoir 
crystals,  having  a  strong,  peruatcnt,  saffron-Uke  odor,  insoluble  ii 
readily  soluble  in  alcohol  and  ether. 

Physiological  Action. — The  action  of  iodoform  apon  the  system  has 
not  been  sufficiently  investigated  to  render  any  positive  conclusions  possible. 
According  to  M,  Maltro,  when  taken  by  man  in  doses  of  five  or  sis  grains 
it  causes  no  notable  symptoms,  but  two  hours  after  the  drug  has  been  in- 
gested, iodine  e«n  be  fuuud  in  the  urine.     In  animals,  largo  non-toxic  dosev  I 
are  said  to  cause  symptoms  of  intoxication,  tottering,  weakness,  loss  of  appft«l 
tile,  but  no  vomiting;;    and  lethal  doses,  violent  opisthotonos,  convuluoByl 
hurried  breathing,  and  finally  death.     When  iodoform  is  applied  in  stroma 
solution,  or  in  substance,  it  nets  as  a  very  powerful  local  anaesthetic.     TbiMf;V 
a  suppository  containing  it,  if  introduced  into  the  rectum,  will  so  benumb  tlut'f 
parts  that  defecation  may  take  place  without  the  peison  or  animal  b«ai^V 
aware  of  it. 

TnERAPECTlCB. — Iodoform  has  been  used  internally  as  an  alterative  anct  | 
aoalgeaic  in  typhiUtic  rheutnatam  and  tnpk'-pai'iig,  and  in  other  forms  o 
neuralgia.     Although  very  highly  commended  by  some  ( Dr.  Stiles  Kcnnedjr^ 
.Wfd.  and  Surg.  Rtp.,  Jan.  I STO,  p.  50),  it  has  not  come  into  gonend  aM)fl 
and,  in  the  extensive  trials  made  witli  it  at  the  Philadelphia  Hospital,  1 
failed  to  sustain  \ta  fiivt  reputation  in  these  disordera. 

Whatever  position  iodoform  may  6nally  ncijuire  as  an  internal  remedy^l 
there  can  be  no  (jucstion  as  to  its  \ulue  when  used  locally.     It  is  useful  o 
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cases  of  painful  ulcerSy  even  when  they  are  cancerous^*  serving  to  alleviate 
pain  and  to  promote  cicatrization.  The  testimony  is  especially  strong  as 
to  the  value  of  the  remedy  in  true  and  soil  chancre,  and,  indeed,  in  all 
syphiiitic  wlcern;  and  Dr.  A.  A.  Izard  (New  Treatment  of  Venereal  DiseoieSj 
Boston,  1872),  who  has  had  a  large  experience,  even  recommends  it  very 
highly  as  a  resolvent  application  to  simple,  non-virulent  buhoeSy  hut  affirms 
that  in  phagedsenic  chancre  it  is  of  no  value.  He  further  states  that  its 
local  application  should  never  interfere  with  or  he  allowed  to  replace  consti- 
tutional treatment.  In  these  conclusions  he  is  substantiated  by  MM.  Du- 
bri^ay  and  Pelletau  {Phila,  Med.  Times,  iv.  695).  In  the  Philadelphia 
Hospital  it  has  become  a  standard  application  to  indolent  leg-nlcers,  and  is 
thought  to  act  not  only  as  a  local  aniesthetic,  but  also  as  a  decided  stimulant 
to  nutrition. 

Administration. — Iodoform  may  be  applied  to  ulcers  in  powder,  in 
solution,  or  in  ointment.  When  there  is  a  great  deal  of  pain,  especially  if 
there  be  much  discharge,  the  powder  may  be  preferred.  In  uterine  cancer^ 
in  painful  hemorrhoids,  cacao  butter  suppositories,  containing  from  five  to 
ten  grains  of  the  drug,  should  be  employed.  Owing  to  the  bad  odor  of  the 
drug,  its  application  about  the  mouth  and  throat  is  oflen  objected  to.  Ac- 
cording to  Dr.  Louis  Elsberg  {Fhila.  Med.  Times,  Oct.  4,  1873,  vol.  iv. 
p.  4),  if  to  four  parts  of  absolute  ether  (Squibb's)  one  part  of  crystallized 
iodoform  be  added,  and  the  whole  shaken  in  a  red  glass  flask,  a  solution  is 
obtained  of  sufficient  strength  for  eifectual  use  in  diseases  of  the  mouth, 
and  free  from  odor  other  than  that  of  ether. 

OLEUM  MOBBHUiE-OOD-LIVEE  OIL.  TJ.B. 

Cod-liver  oil  is  obtained  from  the  liver  of  Gkdus  morrhua  and  other 
species  of  Gadus.  In  the  manufacture  of  the  so-called  shore  oil,  the  only 
variety  usually  employed  in  medicine,  the  fish  caught  near  land  are  brought 
at  once  to  the  shore,  and  the  oil  is  obtained  from  the  fresh  livers  by  one  or 
other  of  several  processes.  The  original  custom  was  to  put  the  livers  into 
large  kettles,  add  water,  boil  to  a  pultaceous  mass,  drain  off  the  liquid,  allow 
it  to  stand,  and  finally  to  skim  the  oil  as  it  rose  to  the  top.  A  more  modem 
method  is  to  heat  the  livers  by  steam  applied  to  the  outside  of  the  vessel 
containing  them,  to  allow  drainage,  and  to  proceed  as  in  the  process  just  de- 
scribed. I  am  informed  that  at  present  some  of  the  finest  brands  of  oil  are 
prepared  by  forcing  currents  of  steam  at  high  pressure  through  the  mass  of 
livers,  tearing  them  in  this  way  to  pieces  and  melting  out  their  oil.  Shore 
oil  should  be  a  perfectly  limpid,  yellow,  thick  oil,  free  from  rancidity, 
and  having  the  peculiar  taste  and  smell  of  the  oil  well  developed.  Straits 
ail  or  Banks  oil  is  prepared  from  those  fish  caught  at  the  ^'  Banks,"  far 
from  land. 

*  Consult  papers  by  Dr.  G.  Volkor  ( ^fi/Zefift  de  Thirapeutique,  t.  Izziii.,  Deo.  1867)  and 
Dr.  F«r€ol  {Ibid.,  t  lixir..  May,  1868). 
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The  livers  are  throirn  into  casks  and  alloweil  lo  stand  for  a  greatei 
length  of  time  und  to  undergo  more  or  less  complete  putrefaction,  u 
the  return  of  the  fishing-smack  to  port,  they  are  thrown  into  water-boilei 
and  treat^'d  in  a  untnoer  similar  lo  tliut  previously  described.     Uf  strata  oil 
there  Hrc  two  vurietics;   the  browa  oil,  whiuh  id  much  darker  than  shore  oil, 
and  much  more  nauseous  to  the  ttistc  and  smell ;  a.nd  the  blncli  oil,  whiuh  i) 
very  dork,  and  still  more  disgustiug  in  ita  evidences  of  raniudity.     Both  of  J 
these  varieties  are  largely  used  in  ihc  preparation  of  leather. 

When  B  miueral  acid  (eapcuiully  the  sulpfauricj  is  added  to  cod-liver  o3, 
the  well-knowD  biliary  play  of  colors  occurs ;  but  this  does  not  prove  tlie 
genuineness  of  the  drug,  or  demonstraK  that  it  is  derived  trom  the  codfish 
only  shows  that  it  is  a  liixr  oil.  It  is  scareoly  to  be  doubled  that  not  isrel; 
the  livers  of  other  fish  arc  largely  mixed  with  those  of  the  Gadus  moirl 
but  it  is  not  probable  that  this  oWen  happens  to  such  an  uxtvnt  as 
fei'e  with  the  therapeutic  value  of  the  product :  indeed,  it  is  far  fruio  cttrtaht' 
that  cod  oil  is  really  superior  to  that  produced  by  the  same  organ  uf  other 
.  &ihe8.  Be  this  as  it  may,  the  physiud  properties  afford  the  only  known  test 
as  to  the  genuineness  of  the  drug.  Cod-livei'  oil  is  a,  very  complex  substance, 
conttuning,  according  t«  the  &nalyws  of  Dc  Jongb,  glycerine,  oleic,  margari 
butyric,  and  acetic  acids,  gaduin,  various  biliary  principles,  such  as  full! 
cholic,  and  bilUfelliuic  acids,  iodine,  chlorine,  traces  of  bromine,  phosphonu^' 
phosphoric  acids,  and  various  other  subelances.  According  to  the  U,  S.  Dis- 
pensatory, the  proportion  of  iodine  never  exceeds  one  part  in  two  thousand. 
In  De  Jongh's  analysis  the  greatest  amount  was  found  in  the  light-colored 
/>ils,  and  was  oiUy  four-hundrcdths  of  a  grain  in  one  hundred  grains  of  the 
oil.  Gmluiii  is  a  peculiar,  dark-brown  substance,  which  is  probably  medici- 
nally inert.  When  to  cod-liver  oil  ammonia  is  added,  there  can  be  obtained, 
by  distillation,  a  peculiar  volatile  alkaloid,  jiru/iy/iiniiu,  which  exists  in  no  otlier 
officinal  oil,  but  occurs  in  the  ergot. 

Thtsiolooical  Actios. — Ab  is  well  known,  all  fetly  substances  whwr 
taken  into  the  system  have  a  tendency  to  cause  deposition  or  formation  of 
fat  in  the  body.     Cod-Iivcr  oil  certainly  shares  this  property  in  an 
degree.     Dr.  Pollock,  as  Cjuoted  by  Prof.  Stills,  has  found  that  if  there  be 
given  of  it  to  pigs  from  one  to  two  ounces  per  diem,  to  shet 
to  ^uliocks  from  three  to  nine  onaces,  It  is  digested,  and  aids  in  fattenii 
the  nnimal;  larger  amounts  than  those  noted,  in  Dr.  Pollock's  exprimei 
always  deranged  very  seriously  the  digestive  function.     No  close  studies 
the  effect  of  cod-liver  oil  npon  healthy  men  have,  that  I  am  nwnrc  of, 
made.    Undoubteilly  it  tends  to  produce  obesity  ;  but,  as  no  other  oil  u 
to  supply  its  place  in  various  chronic  diccascs,  it  must  have  some  influcD< 
upon  nutrition  not  shared  by  ordinary  fiiuy  mat^ters,  and  therefore  ii 
a/ltra/ivr. 

The  history  of  (he  clinical  use  of  oleum  morrhusB  certainly  indicates 
it  intiuciices  the  constitiilion  of  the  bloid.     It  is  an  cvery-day  occurreiMiH 
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to  see  pale,  anaomic  patients  become,  whilst  taking  it,  rosy  and  plethoric. 
According  to  the  analysis  of  the  blood  of  a  patient  made  by  Simon,  there  is, 
daring  its  use  in  phthisis,  a  great  increase  in  the  amount  of  solids  in  the 
blood,  a  diminution  of  the  fibrin,  and  an  increase  in  the  albumen.  The  ex- 
aminations of  Dugald  Campbell  (^British  and  Foreign  Med.-Chir.  Review, 
1856,  vol.  xvii.  p.  21)  have  confirmed  the  results  of  Simon.  It  is  very  . 
probable  that  cod-liver  oil  has  some  peculiar  influence  upon  the  blood-making 
organs.  Upon  the  various  single  functions  of  the  body,  except  the  digestive, 
cod-liver  oil  has  no  apparent  immediate  effect,  disturbing  directly  neither  the 
nervous,  motor,  respiratory,  circulatory,  nor  secretory  movements.  When  by 
its  use  the  general  nutrition  is  improved,  all  the  functions  seem  to  share 
equally  in  the  improvement.  Cod-liver  oil  has  undoubtedly,  when  given  with 
sufficient  freedom,  a  tendency  to  cause  indigestion  and  looseness  of  the  bowels. 
All  oils  are  of  difficult  digestion,  and  when  too  much  of  the  oleum  morrhuao 
is  exhibited  in  man,  as  in  animals,  it  exerts  a  deleterious  local  effect  upon  the 
alimentary  apparatus. 

Much  speculation  has  been  indulged  in  as  to  which  of  its  ingredients  cod- 
liver  oil  owes  its  peculiar  medicinal  properties.  Certainly,  however,  no  real 
light  has  been  shed  upon  this  matter,  and  the  present  probabilities  are  that 
it  acts  as  a  whole, — /.e.,  that  its  virtues  depend  upon  the  peculiar  combi- 
nation. 

If  the  experiments  of  Dr.  Oswald  Naumann  (^Archiv  der  Heilkunde,  1865, 
p.  536)  be  as  accurate  as  they  appear,  he  has  certainly  proven  that  cod-liver 
oil  has  physical  properties  which  must  aid  in  its  usefulness,  although  it  is  not 
probable  that  its  value  depends  solely,  or  even  in  great  part,  upon  them.  He 
first  tested  the  rate  at  which  various  oils  pass  through  fresh  moist  animal 
membranes  when  pressed  upon  by  a  column  of  mercury  or  by  the  weight  of 
the  atmosphere  over  an  exhausted  receiver,  and  found  that  cod-liver  oil  passed 
much  more  rapidly  than  any  of  a  number  of  oils  tried.  Apparently  this 
power  depended  in  some  measure  upon  the  presence  of  the  biliary  principles, 
since  if  it  was  deprived  of  them  the  rate  of  its  passage  was  greatly  lessened, 
but  was  again  increased  by  the  addition  of  a  little  bile.  The  investigator 
then,  opening  the  abdomen  of  cats,  separated  in  each  animal  by  ligatures 
two  knuckles,  of  equal  length  and  entirely  similar,  from  the  remainder  of 
the  intestines.  Into  each  of  them  he  injected  a  certain  amount  of  bile,  and 
then  into  one  ordinary  oil,  into  the  other  cod-liver  oil ;  and  when  the  ani- 
mals died,  some  hours  afterwards,  it  was  always  found  that  much  more  of 
the  oleum  morrhuae  was  absorbed  than  of  the  other  oil.  These  experiments 
were,  unfortunately,  too  few  and  incomplete  to  be  decisive,  but  certainly  they 
indicate  that  the  oleum  morrhuaD  is  more  easily  and  rapidly  absorbed  than 
other  animal  oils.  They  are  in  a  measure  confirmed  by  Prof  Bucheim,  who 
believes  that  the  great  absorbability  of  the  oil  depends  largely  upon  the 
presence  of  free  fatty  acids  in  it  (Arch,  Exper,  Path,  w.  Therap.^  Bd.  iii.) 
Dr.  Naumann's  last  series  of  experiments  were  directed  to  discovering  the 
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comparative  ease  with  which  animal  oils  and  the  cod-liver  oil  were  oxidised. 
For  this  purpose  he  used  a  test  solution  of  the  permanganate  of  potassium, 
and  on  adding  to  given  bulks  of  this,  in  test-tubes,  equal  amounts  of  the 
various  oils,  noted  the  changes  of  color  induced  by  the  reduction  of  the  per- 
manganate. He  found  that  cod-liver  oil  was  the  first  to  be  affected.  It  is 
evident  that  to  be  easily  absorbed  and  easily  oxidized  fit  a  fat  for  use  in  the 
animal  economy ;  but  surely  the  peculiar  value  of  oleum  morrhuad  does  not 
depend  solely  upon  these  properties. 

Therapeutics. — Cod-liver  oil  is  especially  useful  in  that  condition  of 
system  in  which,  with  general  lowered  tone,  there  is  a  tendency  to  cellular 
hyperplasia,  to  the  formation  of  ^^  exudations''  composed  of  imperfectly- 
developed  cells,  which,  in  the  great  majority  of  cases,  from  the  very  begin- 
ning are  incapable  of  development  into  perfect  entities,  having  only  one 
potential  quality,  that  of  dying.  There  are  various  types  of  this  diathesis, 
or  condition  of  system.  In  one  of  them  there  is  a  tendency  to  increase  in 
the  lymphatic  glands ;  to  multiplication,  at  the  expense  of  development,  of 
their  cellular  elements, — i.e.,  to  the  formation  of  numerous  imperfectly-devel- 
oped cells,  and,  finally,  to  the  destruction  of  them.  The  death  of  these  cells 
is  partly  due  to  their  inherent  qualities,  and  is  partly  the  result  of  the  pressure 
which  they  exert  upon  one  another  and  upon  their  sources  of  food-supply. 
If  they  undergo  a  slow,  fatty  degeneration,  with  desiccation,  cheesy  deposits 
are  formed ;  if  a  rapid,  fatty  change,  Vith  abundance  of  moisture,  pus  and 
abscesses  are  produced :  in  either  case,  ulceration  is  the  final  result.  This  is 
the  so-called  scrofulous  diathesis, — scro/ulost's.  In  another  of  this  group  of 
diatliesos,  the  tendency  to  cellular  hyperplasia  affects  the  mucous  membranes 
of  the  air-passages,  and  the  patient,  on  the  slightest  provocation,  suffers  from 
catarrh,  until  finally  a  multiplication  of  cells  occurs  so  rapidly  as  to  fill  up 
a  greater  or  less  number  of  the  air-vesicles  of  the  lungs,  generally  those  of 
the  apex,  and  "  consumption^  results  ;  or  else,  an  attack  of  pneumonia  being 
produced  by  some  exposure,  the  exudation  is  cellular  rather  than  fibrinous, 
and  catarrhal  pneumonia,  ending  in  the  majority  of  cases  in  a  more  or  less 
rapid  phthisis,  occurs. 

As  already  stated,  it  is  especially  in  these  conditions  of  system  that  cod- 
liver  oil  is  so  extremely  useful.  Preceding  the  development  of  active  disease 
in  these  cases  there  is  very  generally  a  recognizable  stage,  marked  by  weak- 
ness, a  tendency  to  emaciation,  more  or  less  aniemia,  and  other  symptoms, 
which  the  present  is  scarcely  the  place  to  consider  in  detail.  In  this  stage, 
cod-liver  oil  is  exceedingly  efiicacious,  and  its  use,  combined  with  proper 
hygienic  measures  and  the  exhibition  of  other  suitable  drugs,  may  often  suc- 
ceed in  warding  off  fatal  disease.  In  scro/ulosisy  it  is  useful  in  all  stages,  but 
should  never  be  relied  on  to  the  exclusion  of  other  drugs.  Its  effects  are 
more  marked  during  the  ulcerative  and  suppurative  stages^  but  in  most  cases 
it  aids  iodine  very  materially  to  reduce  the  enlarged  glands  in  the  earlier 
periods  of  the  disease. 
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There  are  various  diseases  of  the  bones,  dependent  upon  or  resulting  from 
a  scrofulous  taint,  which  are  most  favorably  affected  by  cod-liver  oil.  Some> 
times  the  disease  attacks  the  articulating  surfaces,  giving  origin  to  chronic 
inflammations  of  the  joints, — white  swellings  ;  sometimes  it  is  the  body  of 
the  bones,  especially  of  such  as  arc  composed  chiefly  of  spongy  tissue,  that  is 
affected,  and  caHes,  with  subsequent  abscesses,  results.  In  these,  as  in  all 
other  forms  of  scrofulosis,  cod-liver  oil  is  almost  a  specific.  An  affection 
probably  not  identical  with,  but  closely  allied  to,  scrofula,  is  rickets ;  cod- 
liver  oil  is  of  great  value  in  this  complaint.  In  certain  pale  cachectic 
children  there  may  be  found  a  swollen,  tumid  belly,  perhaps  with  evident 
enlargement  of  the  liver,  and  very  generally,  if  not  always,  with  enlarge- 
ment of  the  mesenteric  glands.  This  is  the  so-called  tabes  meseivterica^ 
which  is  sometimes  relieved,  or  even  cured,  by  the  exhibition  of  cod-liver 
oil. 

The  value  of  cod-liver  oil  in  what  Is  often  very  incorrectly  called  the  "prc- 
tuberctdfir^  stage  of  phthisis  has  already  been  alluded  to,  but  is  so  important 
that  it  will  bear  reiteration.  There  can  be  no  doubt  that  consumption  often 
commences  with  catarrh,  and  is  oft«n  developed  slowly  as  the  result  of  fre- 
quently "catching  cold."  Whenever  a  patient  is  feeble,  pale,  somewhat 
anaemic,  complains  of  his  liability  to  catch  cold  on  the  slightest  exposure, 
even  though  no  local  disease  exists  anywhere,  or  rather  because  no  local  dis- 
ease exists  anywhere,  there  is  cause  for  alarm ;  and  it  is  of  the  most  vital 
importance  that  the  patient  be  put  upon  a  tonic  treatment  whose  basis  is 
cod-liver  oil,  be  fed  upon  nutritious  diet,  and  have  the  hygiene  of  his  daily 
life  regulated,  especial  care  being  taken  to  avoid  any  exposure  to  cold.  In 
the  advanced  stage  of  chronic  phthisis  the  remedy  is  less  efficacious,  in  that 
it  much  more  rarely  effects  a  cure  than  in  the  pre-tubercular  stage ;  yet  it 
does  more  good  than  all  the  other  remedies  of  the  Pharmacopoeia  combined, 
— alleviating  the  cough,  increasing  the  strength,  weight,  and  general  health 
of  the  sufferer,  oft«n  retarding  or  even  arresting  the  pulmonic  disorganiza- 
tion, almost  always  greatly  prolonging  life,  and  sometimes,  in  conjunction 
with  other  measures,  effecting  a  cure.  It  is  a  question  of  some  importance 
to  decide  how  the  remedy  does  good  in  these  cases.  Its  value,  before  the 
occurrence  of  any  lesion,  as  a  preventive  of  consumption,  indicates  that  its 
influence  during  phthisis  is  not  directly  upon  the  local  lesion,  but  upon  the 
general  condition  of  the  system.  This  inference  is  borne  out  by  clinical 
experience.  The  general  symptoms  commence  to  improve  before  the  local 
lesions,  and  sometimes,  although  the  patient  fattens  and  gets  stronger  for  a 
time,  the  pulmonic  affection  steadily  increases ;  again,  in  some  instances  the 
oil  fails  to  increase  the  weight  of  the  patient  or  sensibly  to  affect  the  general 
nutrition,  and  in  these  cases  it  never  does  any  good.  In  true  tuberculosis^ 
ood-liver  oil,  like  all  other  remedies,  is  of  very  little,  if  any,  value. 

In  cases  of  defective  nutrition,  when  pallor,  ansemia,  loss  of  strength,  and, 
perhaps,  emaciation,  occur  without  any  obvious  cause,  cod-liver  oil  is  often 
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of  great  service,  especially  when  the  Bubjeot  is  a  child.  Indeed,  in  ehltdren 
thewe  symptoma  are  simply  the  result  of  a  very  raild  action  of  the  same 
depressing  causes  whose  more  inlenac  malign  influence  producee  sCToftiia. 

In  persons  brokeD  down  with  any  of  thoae  chronic  diseases  which  take 
the  fomi  of  a  dyacraaia,  the  remedy  is  oHen  of  ^K»t  service.  Thus,  in 
the  cachexia  of  terlimy  syphiltt  it  ia  invaluable.  The  disease  by  whose 
relief  and  cure  cod-liver  oil  first  aehieved  Its  reputation  is  chronic  rh 
(i»m.  I  thiuk,  however,  that  it  is  much  more  efficacious  in  those  ca 
which  the  rheumatic  diseaae  has  been  grafted  upon  a  scrofulously-lainl 
constitution,  or  in  those  cases  in  which  the  patient  has  been  broken  doi 
by  the  diaease,  or  by  other  ^onciee,  so  that  there  is  what  may  be  styled 
genera]  nutritive  dyserasia,  than  in  simple  chronic  rheuniatbm ;  yet 
U3l«  geiatica  and  liimbayo  trial  of  it  should  always  be  mode.  In  gouC,  olel 
morrhuK  ia  of  httle  aervice,  and  should  he  used  only  in  the  veiy  chi 
form  of  the  disease,  and  when  there  Is  a  generally  disordered  nutrition. 

In  nenxmt  affectiont,  especially  in  neuralgia,  in  i/ciu-i/iimift,  in  facl, 
any  chronic  disorder  in  which  the  patient  is  feeble  and  presents  a  condition 
of  general  depraved  nutrition  somewhat  similar  to  that  seen  in  consumptioDt. 
ood-liver  oil  may  be  exhibited  with  advantage. 

Administeation. — The  dark  oil  has  been  esteemed  most  highly  by 
authorities,  especially  by  De  Jongli,  who  asserts  that  it  contains  more  of 
biliary  principles  than  does  the  pale  oil,  and  even  believes  that  the  produettt 
of  decomposition  in  it  increase  its  beneficial  action,  It  is,  however,  never 
employed  at  present,  because  of  its  exceedingly  repulsive  taste,  and  hivause 
it  is  very  prone  to  disagree  with  the  stomach.  One  of  the  difficulties  in  the 
use  of  even  the  pale  oil  ia  the  very  common  real  or  imagined  inability  of 
the  patient  to  take  iL  Without  doubt,  this  very  often  arises  from  its  nnu- 
seiius  tuBte,  to  lessen  or  disguise  which  various  expedients  are  resorted  to, 
with  more  or  less  doubtful  buccc«8.  Sometimes  a  piece  of  salt  taken  into  the 
moutii  just  before  the  oil,  which  is  also  immediately  followed  by  another 
lump  of  salt,  suffices.  It  is  said  that  aomo  prefer  the  oil  in  emulsion  made 
with  eoine  strong  aromatic  water.  The  addition  of  an  equal  part  of  glyce~ 
rinc  and  a  hslf  to  one  drop  of  the  oil  of  bitter  almonds  to  the  dose  certainty 
leeaens  the  taste  of  the  medicine.  Some  patients  take  it  beat  in  the  froth  of 
ale  or  porter,  (he  glass  being  first  half  filled  with  the  malt  liquor,  then  the 
oil  being  CArefitlly  floated  on  the  top  of  it  without  touching  the  sides  of  the 
g1nB!i,  anil  the  remainder  of  the  vehicle  put  upon  the  top  of  it.  Most  of 
the  patients  reqniritig  oil  are  also  benefited  by  the  use  of  alcohol ;  and  roy 
experience  with  the  remedy  is  that  (he  most  generally  anccessful  plan  of  ex- 
hibition is  to  plane,  iM^ording  to  the  exigencies  of  the  caae,  from  one  to  three 
tablrapoon fills  of  whisky  or  brandy  in  a  tumbler,  add  not  so  much  water, 
put  tlie  oil  in  tlie  centre,  and  tou  the  whole  down  the  throat,  the  head  Itelng 
held  well  hack,  the  mouth  wide  open,  and  the  tips  not  ttiuched  by  the  medi- 
cine.    The  stimulus  of  the  ulcotioi  often  onabteti  the  siomach  to  diges' 
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oil  when  otherwise  it  could  not  do  it.  Sometimes  it  is  necessary  to  com- 
mence with  a  ^ngle  small  daily  dose,  even  a  single  teaspoonful,  which  is  best 
taken  at  bedtime,  and  gradually  to  increase  the  amount  as  the  patient  be- 
comes habituated  to  it.  Children  almost  always  learn  to  tolerate  the  taste 
of  the  oil,  or  even  become  in  a  short  time  fond  of  it.  The  usual  doso  is  for 
an  adult  a  tablespoonful  three  or  four  times  a  day ;  for  a  child  one  year  old, 
a  teaspoonful. 

PHOSPHOBIO  AOID. 

Phosphoric  acid,  which  results  from  the  burning  of  phosphorus  in  the  air, 
is  prepared  by  the  action  of  sulphuric  acid  upon  bone-ash,  which  consists 
chiefly  of  the  phosphate  of  calcium.  There  are  three  varieties  or  forms  of 
it :  the  numohasic,  which  exists  in  combination  with  one  part  of  water,  and 
which  unites  with  a  single  part  of  a  base  ;  the  bibastc,  which  requires  two 
equivalents  of  water  or  of  a  base  ;  and  the  tribasicy  which  unites  with  three 
parts  of  water  or  of  a  base.     Phosphoric  acid  is  officinal  in  two  forms. 

AciDUM  Phosphoricum  Olaciale,  or  Glacial  Phosphoric  Acid  of  the 
U.  S.  Pharmacopoeia,  is  the  monobasic  or  metaphosphoric  acid  of  the  chem- 
ists. It  is  a  colorless,  transparent,  ice-like  solid,  of  a  very  sour  taste,  slowly 
deliquescent,  and  slowly  soluble  in  water.  It  is  the  only  variety  of  phos- 
phoric acid  capable  of  coagulating  albumen,  and  is  used  in  medicine  only  for 
the  preparation  of  the  Addum  Fhosphoricum  Dilutum^  U.  S.,  or  Dilute  Phos- 
phoric Acidy  which  is  commonly  made  by  the  action  of  nitric  acid  on  phos- 
phorus, but  may  be  formed  by  the  influence  of  a  very  small  quantity  of 
nitric  acid  upon  the  monobasic  phosphoric  acid.  Dilute  phosphoric  acid  is 
tribasic.  It  is  a  colorless,  inodorous,  sour  liquid,  of  a  syrupy  consistence,  .^ 
which  has  a  very  acid  reaction,  but  is  not  corrosive  to  animal  tissues.  iAit-*    i- 

Therapeutics. — PhoHphoric  acid  has  been  used  to  a  considerable  extent 
abroad  as  a  tonic  and  alterative  in  scrofidmis  affections.  Upon  the  digestive 
organs,  in  my  experience,  it  has  little  or  no  effect,  and  I  have  never  been 
able  to  perceive  that  it  is  at  all  astringent  or  exerts  any  alterative  influence 
upon  the  glands  of  the  alimentary  canal.  In  scrofulosis  and  rickets  it  is,  I 
think,  inferior  to  the  phosphates. 

Phosphate  op  Calcium. — The  phosphate  of  calcium  is,  as  is  well  known, 
an  essential  ingredient  of  bones,  of  which,  indeed,  according  to  the  analysis 
of  Berzelius,  it  forms  more  than  fifty  per  cent.  ( TraitA  de  Chimie,  Paris, 
1833).  It  should  not  be  forgotten,  however,  that  it  exists  in  notable  quan- 
tities in  all  the  tissues,  and  is  probably  as  essential  an  ingredient  of  their 
structure  as  of  that  of  bone.  Whenever  it  is  taken  out  of  the  food  of  ani- 
mals, although  they  be  otherwise  well  fed,  sooner  or  later  they  waste,  sicken, 
and  die.  Chossat  fed  pigeons  exclusively  on  corn  containing  very  little  of 
the  phosphate  of  calcium,  and  found  that  afler  some  months  they  wasted, 
were  affected  with  diarrhoea,  and  died  {Oomptes-Rendus,  t.  xiv.).     Accord* 
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ing  to  Roloff  (  VlrchowB  Archiv^  Bd.  xlvi.  p.  302),  a  herd  of  cows  which 
had  been  fed  upon  hay  from  a  certain  meadow  were  very  much  out  of  health, 
and  suffered  from  fragilitcu  oMium.  On  examination,  the  hay  was  found  to 
be  nearly  free  from  earthy  salts,  and  upon  bone-meal  being  given  to  the  cows 
they  recovered  their  health  in  four  weeks.  The  same  authority  further  states 
that,  in  some  meadows  with  which  he  is  acquainted,  the  disease  is  endemic 
among  the  cows  because  the  grass  is  so  poor  in  phosphates.  Haubner  also 
affirms  (Schmidt's  Jahrb.,  Bd.  cli.  p.  138)  that  cattle  fed  exclusively  upon 
potatoes,  or  upon  roots  very  poor  in  phosphates,  fail  to  fatten,  become  weak, 
and  are  apt  to  suffer  from  caries,  but  that  if  the  phosphate  of  calcium  is  given 
they  rapidly  improve.  Hegar  {Schmidt's  Jahrb.,  Bd.  cli.  p.  138)  has  consid- 
ered the  absorption  of  the  phosphate  of  calcium,  when  given  as  a  medicine, 
very  doubtful,  because  when  he  exhibited  it  freely  there  was  no  increase  in 
the  amount  of  the  phosphoric  acid  or  of  the  earthy  bases  in  the  urine. 
Boker  (Ibid,),  on  the  other  hand,  has  found  that  if  the  drug  be  given  to 
those  wet-nurses  whose  milk  contains  an  abnormally  small  amount  of  phos- 
phates, the  milk  soon  becomes  rich  in  the  earthy  salts.  Further,  Albert 
Riesell  (Hoppe-Sey let's  Medicitu-chem.  Untersuch.j  p.  318)  has  shown  that 
the  phosphates  are  eliminated  by  the  intestines,  and  that  therefore  the  fact 
that  the  renal  excretion  of  them  is  not  augmented  does  not  prove  that  they 
are  not  absorbed.  The  researches  of  Prof.  Beneke*  {Schmidt's  Jahrb.y  Bd. 
cli.  p.  138)  are  said  to  have  shown  that  in  many  diseases  the  increased  elimi- 
nation of  the  earthy  phosphates  through  the  kidneys,  which  plainly  occurs, 
is  not  accompanied  by  any  increase  in  the  amount  ingested  in  the  food,  or 
decrease  of  the  amount  eliminated  by  the  intestines,  and  that,  consequently, 
there  is  a  very  decided  wasting  of  the  normal  phosphates  of  the  body.  This 
beini;  so,  the  use  of  phosphates  in  these  diseases  is  as  rational  as  that  of  iron 
in  anasmia. 

Therapeutics. — According  to  Dusart  (Archives  Gin.^  6e  s^r.,  t.  xv.) 
and  to  Beneke  (loc.  cit.)j  the  diseases  in  which  the  phosphate  of  calcium  is 
especially  indicated  are  rachitis^  osteomalacia^  and  scrofulosis.  It  is  evident 
that  the  indications  for  the  earthy  salts  are  very  strong  in  the  first  two  of 
these  affections ;  and  clinical  experience  has  certainly  borne  out  the  results 
of  a  priori  reasoning.  In  scrofulosis^  the  call  for  the  drug  is  not  so  plain  ; 
but  Prof.  Beneke  states  that  in  many  cases,  if  the  urine  be  examined,  it  will 
be  found  to  be  abnormally  rich  in  earthy  phosphates,  and  that  under  these 
circumstances  the  remedy  is  of  the  greatest  value.  Cases  are  not  rare  of 
children  of  slow  development,  oflen  seemingly  well  nourished  and  robust,  and 
yet  really  pale  and  with  flabby  flesh,  but  without  any  distinct  symptoms  or 
marks  of  scrofulosis  or  of  rachitis.  Under  these  circumstances,  the  child  is 
in  a  condition  allied  to  that  of  the  diathesis  spoken  of,  and  of  the  value  of 


*  I  have  not  bad  aooess  to  the  original  memoir  of  Beneke,  Znr  WUrdigung  de4  Pho9' 
phort  Kalkrn  in  phyiolog,  uud  tktrapeut.  Besiehuny,  Marburg,  1870. 
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the  phosphate  of  calcium  I  have  no  doubt.  In  cases  of  delayed  union  after 
fracturey  the  present  remedy  is  seemingly  indicated,  especially  since  Dusart 
(luc.  cit.)  has  experimentally  proven  that  when  given  to  animals  whose  bones 
have  been  broken  it  hastens  union  and  makes  the  callus  abnormally  heavy 
and  firm.  The  phosphate  of  calcium  has  been  recommended  in  various 
diseases  other  than  those  mentioned,  but  its  value  is  much  more  doubt- 
ful. Bennett  commends  it  in  chronic  phthisis;  Piorry  (Joum.  de  Chim, 
MSd.j  t  ix.,  1863),  in  syphilitic  periostitis ;  Bencke,  in  syphilitic  gummata ; 
Schonian,  and  also  Kugelmann,  in  the  menorrhagia  of  anaemic  women. 
Prof.  Beneke  calls  attention  to  the  use  of  it  during  pregnancy y  and  believes 
that  it  exerts  an  influence  on  the  foetus,  so  that  women  who  have  borne,  it 
may  be,  only  rachitic  or  scrofulous  children  will  bring  forth  healthy  off- 
spring. 

Administration. — The  U.  S.  Pharmacopoeia  recognizes  the  Precipitated 
Phosphate  of  Calcium  (^Calcii  Phosphas  Prsecipitata^y  a  white,  inodorous, 
tasteless  powder,  which  is  prepared  by  dissolving  bone-ash  in  muriatic  acid 
and  precipitating  with  ammonia.  This  may  be  employed  in  doses  of  ten 
grains  three  or  four  times  a  day,  but,  owing  to  its  insolubility,  is  not  so  use- 
fiil  as  the  so-called  lacto-phosphate  of  lime.  This  preparation,  originally  sug- 
gested by  Dusart  and  Blache  (^Archives  Ginirales,  t.  xv.  p.  67),  is  made  by 
the  action  of  lactic  acid  upon  the  phosphate  of  calcium,  and  was  found  by 
those  experimenters  to  be  soluble  in  all  proportions,  not  only  in  water  but 
also  in  the  gastric  juice.  There  is  prepared  by  the  druggists  in  this  city  an 
emulsion  containing  fifly  per  cent,  of  cod-liver  oil  and  two  grains  of  the  lacto- 
phosphate  of  lime  to  the  drachm,  which  has  appeared  to  me  to  be  the  best 
of  all  the  alterative  preparations  in  cases  of  the  character  spoken  of  in  the 
section  on  therapeutics.  It  certainly  is  very  oflen  more  easily  digested  than 
the  pure  oil.  The  dose  is  a  teaspoonfiil  to  a  tablespoonful,  or  even  more, 
according  to  the  age. 

Under  the  name  of  chemical  food,  or  compound  syrup  of  the  phosphates y  a 
very  complex  preparation  has  been  much  used  in  disorders  attended  with  im- 
paired nutrition,  such  as  the  lacto-phosphate  of  lime  has  been  recommended 
in.  I  have  had  no  experience  with  it,  but  very  much  doubt  its  being  supjrior, 
or  even  equal,  to  the  latter  drug. 

OOLOHIOI  SEMEN-OOLOHIOUM  SEED.  U.  S. 
OOLOHIOI  BADIX-OOLOHIOUM  BOOT.  TJ.  8. 

Colchicum  autumnale,  or  meadow  saffron,  whose  products  the  above  drugs 
are,  is  a  little  plant  growing  in  Europe  and  England.  It  is  not  really  the 
root  which  is  officinal  under  the  name  of  colchicum  root,  but  the  thick- 
ened swollen  end  of  the  stem,  with  the  little  bulblet  whose  office  it  is  to 
develop  a  new  plant.  This  corm  is  solid  and  fleshy,  an  inch  and  a  half  to 
two  and  a  half  inches  in  length,  with  a  longitudinal  groove,  having  a  nail- 
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liko  process  (ttie  bulblet)  at  Ita  base.     In  tho  shops  it  ia  veiy  commonlj'  kcpl 
in  IraDBVcrae  slices,  which  are  noCchod  and  cofdute^  the  taat«  is  bitter,  hot, 
and  acrid.     Colchicuin  saeda  are  oearly  roaod,  about  an  eighth  of  ao  inch  i^a 
diamet«r,  and  of  a  bitter,  acrid  tast«.     Tlic  active  principle  of  both  sncd  u 
comi  ia  an  alkaloid,  Colciii'ci'af  whose  individuality  was  first  made  out  l 
Geiger  and  Uesse.    According  to  Hiibler,  it  is  slowly  soluble  in  water,  re 
so  in  alcohol,  and  not  at  all  so  in  ether :  with  concentrated  nitric  acid  it  a 
a  violet  solution,  which  when  diluted  with  water  becomes  yellow ; 
conoentrated  sulphuric  acid  it  strikes  an  intense  yellow.     By  the  aodttn  a 
mineral  adds  and  hy  other  ajreneies  it  is  resoked  into  a  brownlsh-g 
insoluble  resin  and  a  crystallizable  neutral  substance,  soluble  in  water,  i 
chiceina. 

PBTBiOLOoroAL  ACTION. — When  taken  in  dose  of  auiEcient  siw,  cold 
cum  acts  upon  man  as  a  poison,  producing  repeated,  uncontrollable  vomitii 
with  DQuaea  and  retching,  and  also  violent  pui^ng  of  at  first  serous  c' 
ter;  afterwards  the  passages  become;  smaller,  more  mucous,  with  flakes  iml 
them,  and  finally  in  some  cases  bloody.     Abdominal  pain  may  he  absent  ot  1 
present,  hut  if  present  is  generally  griplnj^' ;  sometimes  there  is  gastric  bum* 
ing.     Nervous  'Symptoms  have  been  prominent  in  some  of  the  severe  cases. 
In  one  instance,  it  is  said,  a  feeling  of  numbness  or  prickling  was  ooniplaincd 
of  by  tho  patient ;  but  this  seems  not  to  be  common.     Spasms  are  very  fre~ 
quent,  and  sometimes  convulsions,  which  may  be  fatal,  are  present.    Masvular 
pHins  are  not  rarely  experienced,  in  some  cases  replacing  the  spasms,  and..] 
probably  in  all  other  coses  coincident  with  them  is  great  muscular  weaknea^  ' 
amounting,  as  death  approaches,  to  paralysis.     Finally,  a  condition  of  col- 
htpec  develojw  itself,  the  circulation  foils  more  and  more,  the  pulse,  which  has 
been  freijuent  and  feeble,  becomes  rapid  and  thready,  the  skin  cold,  pale,  or 
livid,  bedewed  with  sweat,  and  death  fmni  exhaustion  results.    ConsciousneM 
is  preserved  until  the  last.     The  effect  of  lethal  doses  of  colchicum  on  tht^ 
urinary  secretion  varies ;  sometimes  the  kidneys  seem  to  be  nearly  unafleuted  fl 
almost  to  the  Inst ;  sometimes  their  functional  activity  is  decidedly  ir 
but  in  other  cnses  it  is  diminished,  and  even  suppression  of  urine  has  been 
noted.     Tho  symptoms  produced  by  the  largest  therapeutic  doses  of  ool- 
chicnm  are  slowing  of  the  pulse,  nausea,  vomiting,  abdominal  nneasineoi, 
borborygmi,  and  free  purging,  together  with  a  sense  of  prostration  and  otrm 
weakness.     The  occurrence  of  the  inflamm.itory  changes  afler  the  by] 
miu  injectiim  of  colchicia  proves  that  the  irritant  principle  of  colchicum  a 
by  absorption,  and  that  the  intestinal  symptoms  are  not  simply  due 
action, — deductions  c<Jnfirmed  by  the  chemical  esperiments  of  Aschoff,  whi»J 
found  colchicia  in  the  liver,  kidneys,  heart,  lungs,  and  blood  of  a  tsbt 
poisoned  with  one  and  a  half  griuns  of  it, 

A  very  curious  fact  nodocd  by  Sehroff,  which,  if  it  be  confirmed,  shovi^ 
that  ciilehiuia  really  has  little  or  no  direct  influence  upon  the  nervous  t^ysWa^  1 
is  that  the  rapidity  of  death  is  uot  at  all  in  proportion  to  the  size  of  tbtt  J 
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dose.  Thus,  in  rabbits  the  &tal  result  occurred  after  one  and  a  half  grains 
of  the  alkaloid,  in  fourteen  hour^ ;  afler  fifteen  grains,  in  eleven  hours. 
This  seems  to  be  explicable  only  by  the  supposition  that  colchicia  kills  solely 
by  virtue  of  its  irritant  action  on  the  alimentary  canal,  and,  not  being  in  any 
dose  corrosive,  requires  time  to  work  out  the  fatal  result,  through  the  instru- 
mentality of  a  gastro-enteritis.  This  deduction  is  confirmed  by  the  long- 
protracted  course  of  the  poisoning  afler  small  doses.  Thus,  Aschoff  noted 
death  on  the  ninth  day  in  a  pigeon  which  had  received  one-fourth  of  a  grain 
of  the  alkaloid. 

Afler  death  from  colchicum,  the  blood  is  generally  found  very  dark  and 
imperfectly  coagulable ;  but  whether  this  is  due  to  a  direct  action  of  the 
poison,  or  is  the  result  of  the  slow  death  by  asphyxia  and  exhaustion,  is 
uncertain.  According  to  Heinrich,*  0.15  grain  of  colchicia  will  produce 
poisonous  symptoms  in  man,  and  in  Krahmer's  experiments  (^Journal  JUr 
PharnpicoJ^namikj  ii.  561)  0.3  grain  caused  in  an  adult  violent  serous 
purging,  lasting  for  four  days,  and  accompanied  with  severe  tenesmus. 

Upon  most  animals  colchicum  acts  very  much  as  it  does  upon  man,  pro- 
ducing, in  poisonous  doses,  as  prominent  symptoms,  severe  and  oflen  bloody 
purging,  vomiting,  great  prostration,  embarrassed  respiration,  finally  more  or 
less  pronounced  paralysis,  and  death,  not  rarely  preceded  by  convulsions. 
Reflex  actions,  according  to  Albcrs,  are  lessened,  and  finally  abolished,  in 
the  frog ;  and  Schroff  makes  similar  assertions  in  regard  to  the  rabbit.  In 
no  case  do  reflex  spinal  convulsions  occur  at  any  time. 

Geiger  (Annul.  Chem.  Phami.,  vii.  274),  Hoppe,  Aschoff  (  Vierteljahres- 
8chri/t/ur  Prakt.  Phai-ni.j  vi.),  SchrofT  (^Oester.  Zeitschri/t /.  Prakt,  Heilk.^ 
1856),  and  Albers  (DeiUsches  Kliuik,  1856,  xxxvi.),  have  experimented  with 
cokliicia^  and  have  shown  that  it  causes  symptoms  similar  to  those  produced 
by  colchicum,f  of  which  it  is  without  'doubt  the  active  principle.  Unfortu- 
nately, their  experiments  have  not  been  carried  far  enough  to  enable  us  to 
make  out  what  is  the  exact  influence  of  the  drug  upon  the  various  portions 
of  the  body.J  They  all  agree  that  the  chief  force  of  the  poison  is  ex- 
pended upon  the  alimentary  canal,  at  least  in  mammals,  and  that  afler  death, 
even  when  the  alkaloid  has  been  given  hypodcrmically,  the  intestinal  mucous 
membrane  is  found  much  inflamed,  as  is  also  very  frequently  the  inner  coat 
of  the  stomach. 

The  ac(ion  of  poisonous  doses  (one  to  two  grains)  of  colchtceina  has  been 
studied  upon  dogs  by  Dr.  Saml.  R.  Percy.  The  symptoms  are  very  similar 
to  those  produced  by  colchicia ;  they  are — increase  in  the  frequency  of  the 

*  Quoted  by  Husemann. 

t  Dr.  R.  Lewins's  experiments  {Edinhnrgh  Med.  and  Surg.  Journ.,  vol.'lvi.,  1841)  may 
be  aged  for  comparison.     He  used  colchicum. 

X  Unfortunately,  the  works  of  nearly  all  these  investigators  are  known  to  me  only  at 
•eoond  band.  Not  baring  had  access  to  the  original  papers,  I  have  been  forced  to  depend 
upon  abstracts  in  various  journals. 
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pulse,  severe  pur^ng  with  tenesmus,  vomiting,  finally  great  slowing  of  the 
pulse  and  failure  of  the  heart's  action,  and  death  without  convulsions.  The 
urine,  at  first  increased,  was  afterwards  suppressed.  On  post-mortem  exami- 
nation, the  mucous  membrane  of  the  intestines  was  found  highly  inflamed, 
tliat  of  the  stomach  slightly  so,  and  the  heart  and  arteries  were  filled  with 
black  tarry  blood,  similar  to  that  of  colchicia-poisouing. 

The  main  interest  to  the  therapeutist  in  the  physiological  study  of  col- 
chicum,  of  course,  is  in  regard  to  its  action  in  small  therapeutic  doses.  The 
most  prominent  result  of  the  ingestion  of  such  amounts  is  gastro-intestinal 
disturbance,  as  shown  by  abdominal  uneasiness,  colicky  pains,  borborygmi, 
loss  of  appetite,  moderate  purging,  and  sometimes  nausea, — ^symptoms  differ- 
ing in  degree  only  from  those  of  poisoning  by  the  drug.  Before  they  come 
on,  however,  there  b  a  lowering  of  the  pulse-rate,  sometimes  as  much  as 
twelve  beats  per  minute.  Upon  the  skin  the  medicine  occasionally  acts, 
producing  in  some  cases  diaphoresis,  and  it  is  said  that  the  amount  of  this 
action  is  in  inverse  ratio  to  the  effect  on  the  bowels.  According  to  Schroff, 
the  one-hundredth  of  a  grain  of  colchtcia  is  rather  more  than  the  therapeutic 
dose,  and  produces  purging,  lasting  for  several  days,  with  griping  pains, 
cerebral  distress,  a  pulse  at  first  lowered  but  afterwards  accelerated,  and  a 
secretion  of  thick  lateritious  urine.  Any  nervous  symptoms,  such  as  vertigo, 
headache,  muscular  weakness,  which  may  be  present  as  the  result  of  the 
administration  of  colchicum,  are  probably  sympathetic  upon  the  gastro-intes- 
tinal  irritation.  It  is  evident  that  colchicum  influences  the  bowels  power- 
fully, and  probably  in  this  way  acts  as  an  eliminative.  But  in  the  minute 
doses  oi\ci\  used  with  great  advantage  in  disease,  purging  does  not  occur, 
and  consequently  increased  elimination,  if  it  takes  place,  must  be  through 
the  kidneys :  great  interest  therefore  attaches  to  the  influence  of  the  remedy 
upon  the  urinary  secretion.  In  considering  this,  the  effects  of  poisonous 
and  of  therapeutic  doses  must  not  be  confounded,  for  it  is  very  evident  that 
an  irritation  which  causes  suppression  of  urine  may,  when  present  in  a  much 
milder  degree,  produce  an  increased  flow. 

It  seems  very  certain  that  in  moderate  doses,  repeated  at  regular  intervals, 
colchicum  very  oflen  increases  the  flow  of  urine.  In  1828,  Chelius  an- 
nounced that  during,  its  administration  in  gout  the  amount  of  uric  acid 
eliminated  is  nearly  doubled.  Dr.  R.  Lewins  {Edinburgh  Medical  and 
Surgical  Journal,  1841,  vol.  Ivi.  p.  200)  submitted  the  urine  of  several 
persons  suffering  from  gout,  taken  before  and  ailer  the  administration  of 
colchicum,  to  Prof  Christison,  who  found  in  the  colchicum-urine  the  pro- 
portion of  urea  nearly  double,  and  that  of  uric  acid  greater*  than,  that  of 
the  other  specimens. 


*  Dr.  Harlej  {The  Urine  and  its  Derangement*,  Phila.,  1872,  p.  81)  makes  the  assertion 
that  oolohioum  UimiDishes  the  excretion  of  urio  acid  and  even  the  urea:  as,  however,  he 
does  not  deem  it  necessary  to  give  any  authority  for  the  assertion,  and  as  he  docs  not 
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In  1852  Dr.  Maclagan  {Edinburgh  Monthly  Jownalo/Med,  Scu,  3d  series, 
vol.  xiv.  p.  24)  analyzed  the  urine  of  three  cases  of  rheumatism  before  and 
after  the  exhibition  of  colchicum :  in  two  instances  the  proportion  of  urea 
was  very  greatly  increased,  that  of  uric  acid  slightly  so.  In  the  third  case 
the  effect  just  noted  happened  at  first,  but  not  afterwards. 

On  the  other  hand,  Prof.  Stills  states  that  Graves  and  Gardner  affirm  that 
the  urates  diminbh  under  the  use  of  the  medicine.  It  is  evident  that  these 
different  results  are  not  so  contradictory  as  they  seem,  for  it  is  possible  that 
in  one  case  the  colchicum  may  so  act  as  to  increase  the  elimination  of  urea, 
in  another  that  of  uric  acid ;  and  that  when  one  of  these  is  increased  the 
other  may  be  unaffected,  or  even  diminished. 

Further,  when  the  medicine  purges  freely  it  is  very  probable  that  elimina- 
tion by  the  kidneys  b  lessened ;  and  no  account  of  this  is  taken  by  any  of 
the  observers  whose  original  papers  I  have  seen.  Moreover,  these  observers 
also  all  contented  themselves  with  noting  the  proportion  of  urea  and  urio 
acid  in  the  urine,  when  it  is  evident  that  the  mere  proportion,  unchecked  by 
the  absolute  amount  of  urine  secreted  during  the  twenty-four  hours,  is  no 
criterion  as  to  the  absolute  amount  eliminated.  Dr.  A.  B.  Garrod  (^MeJ.- 
Chir,  Trans.,  1858,  xli.  348)  has  made  a  study  of  the  subject  in  such  a 
way  as  to  avoid  this  fallacy,  and  found  that  in  some  cases  the  amount  of 
urea  and  uric  acid  eliminated  was  seemingly  lessened,  whilst  in  others  it  was 
Bsemingly  increased ;  on  the  whole  no  marked  effect  was  produced.  More 
precise  and  extended  investigations  are  still  needed  to  settle  the  question, 
but  there  is  certainly  at  present  no  proof  that  colchicum  in  gout  materially 
influences  elimination. 

The  action  of  the  drug  upon  the  urine  during  health  is  evidently  very 
closely  connected  with  the  question  just  discussed.  Here  again  we  find  con- 
flicting and  insufficient  testimony.  Dr.  Bird  (^Urinary  Deposits,  Phila., 
1859,  p.  354)  quotes  Prof  Kramer's*  experiments  as  showing  that  colchicum 
docs  not  increase  the  amount  of  solids  eliminated,  and  intimates  that  his 
own  investigations  had  given  similar  results.  Dr.  Hammond  (^Proc.  Phil, 
Acad,  Nat,  Sci.,  Dec.  1858),  on  the  other  hand,  in  a  series  of  experiments 
in  which  every  care  to  avoid  fallacies,  by  maintaining  equality  as  to  diet  and 
exercise,  was  observed,  found  that  while  squill  and  digitalis  only  increased 
the  watery  part  of  the  urine,  both  the  organic  and  the  inorganic  solids  were 
remarkably  increased  by  colchicum. 

In  regard  to  colchiceina,  the  experiments  of  Prof  S.  R.  Percy  (Amer. 
Med.  Times,  April,  18G2,  p.  167)  indicate,  but  are  much  too  few  to  prove, 
that  in  gout  it  increases  the  elimination  of  urea  and  uric  acid. 

Therapeutics. — Our  knowledge  of  the  use  of  colchicum  in  disease  is 

appear  to  have  made  any  elaborate  chemical  examination  himself,  not  much  weight  is  to 
be  attached  to  his  testimony. 

*  Kramer's  paper  was  published  in  KeUtr^t  Arehive$f  Dec.  1847,  and  is  entirely  in- 
aeoMsible  to  me. 
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purely  empirical,  based  upon  clinical  experience ;  and  oar  aoqiuintaooe  witli 
itfl  physiological  action  is  not  sufficient  to  enable  us  even  to  explain  fbllj 
what  experience  has  taught,  much  less  to  guide  us  in  our  use  of  the  drag. 
Gout  is  the  one  disease  in  which  colchicum  is  almost  universally  recognised 
as  a  specific.     It  may  be  advantageously  employed  both  as  a  preventive  ^ 
the  paroxysm  and  to  lessen  its  severity  when  developed.     During  an  attack 
of  gout,  from  ten  to  twenty  drops  of  the  wine  of  colchicum  root  may  be 
exhibited  every  four  hours  until  some  decided  evidence  of  its  action,  such  ts 
nausea  or  slight  purging,  is  induced.     It  should  always  be  borne  in  mind 
that  although  looseness  of  the  bowels  may  be  useful,  yet  when  colchicnm 
purges  the  gouty  patient  actively  it  mostly  fails  in  achieving  the  desired 
therapeutic  result     Its  action  is  most  favorable  when  its  influence  is  felt 
chiefly  upon  the  skin  and  the  kidneys.     To  effect  this  desired  result,  it  is 
oflcn  well  to  restrain  the  tendency  of  the  drug  to  act  upon  the  bowels,  bj 
combining  it  with  opium.    This  is  especially  the  case  in  debilitated  subjects, 
in  whom  anything  like  over-purgation  must  be  avoided  with  the  most  sera- 
pulous  care.     By  large  purgative  doses  of  colchicum  the  paroxysm  of  gout 
may  often  be  suppressed ;  but  experience  has  shown  that  this  use  of  col- 
chicum is  dangerous,  the  suppression  being  sometimes  followed  by  serious 
internal  disease,  apparently  due  to  a  transfer  of  the  gouty  irritation.     Be- 
tween the  paroxysms,  colchicum  may  be  steadily  exhibited  to  the  gouty 
subject  in  small  doses  (ten  drops  of  the  wine  of  the  root  three  times  a  day); 
and  oflen  great  advantage  Ls  derived  from  its  combination  with  the  iodido 
of  potassium.    This  combination  is  especially  usefiil  in  irregular  atonic  gout, 
such  as  is  most  frequently  scon  in  women  of  feeble  nervous  organization 
who  have  inherited  the  diathesis,  but  is  sometimes  present  even  in  robust 
men.     Ten  grains  of  the  iodide  and  ten  drops  of  the  colchicum  wine  may 
be  given  three  times  a  day.     Speculations  as  to. how  colchicum  cures  gout 
seem  to  me  useless  in  the  present  state  of  our  knowledge :  until  we  know 
more  of  the  physiological  action  of  the  drug  and  of  the  nature  of  the  dis- 
ease, one  theory  seems  its  good  as  another. 

In  rhevninthm^  colchicum  has  been  highly  recommended  by  some,  but  has 
never  come  into  such  general  use  as  in  gout.  In  the  inflammatory  variety 
of  the  disease  it  is  of  but  little  value,  except  in  purgative  doses,  and  is 
mostly  administered  in  the  form  of  Scndamore^s  Mixture,  which  is  composed 
of  magnesia  and  its  sulphate  with  wine  of  colchicum  root.  In  subacute 
rheumatism,  the  combination  of  colchicum  and  iodide  of  potassium,  already 
spoken  of,  is  very  useful. 

Colchicum  has  been  administered  in  various  diseases,  but  when  there  is  no 
rheumatic  or  gouty  taint  is  at  present  very  rarely  used. 

Toxicology. — The  symptoms  of  poisoning  by  colchicum  have  been 
already  enumerated.  The  fatal  dose  varies,  but  is  small.  Prof.  Geo.  B. 
Wood  (U.S.  DUpensatori/,  13th  ed.,  p.  1504)  states  that  death  has  been 
produa^d  by  two  drachms  and  a  half  of  the  wine  of  colchicum  root;  and 
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Taylor  (MtdtcalJurisprudencej  2d  ed.,  vol.  i.)  records  a  case  in  which  three 
dnchms  and  a  half  proved  fatal.  On  the  other  hand,  recovery  has  taken 
place  after  the  ingestion  of  an  ounce.*  According  to  the  experiments  of 
Scbioff,  coichicia  is  eighty  to  one  hundred  times  stronger  than  the  fresh 
ooim.  Casper  has  seen  death  result  from  a  quantity  of  the  wine  containing 
0.025  to  0.03  gramme  (0.37  to  0.45  grain)  of  coichicia ;  but,  according  to 
Hosemann,  recovery  has  taken  place  after  the  ingestion  of  0.045  gramme 
}f  the  alkaloid.  Very  recently  (Dr.  Greo.  W.  Major,  Canada  Med,  and 
Stay.  Joiim,j  Dec  1873)  seventeen  cases  of  poisoning  from  one  bottle  of 
riiie  of  colchicum  seeds  occurred  in  Montreal,  seven  proving  fatal.  The 
MLtients  had  been  vomiting  and  purging  almost  continuously  for  many  hours 
rhen  first  seen,  and  the  symptoms  were  exactly  those  of  the  stage  of  ool- 
ipse  of  severe  cholera  morbus.  In  no  case  was  the  purging  bloody.  Con- 
doosnefls  was  preserved  to  the  last,  and  in  only  one  case  was  there  anything 
ike  convulsions.  There  was  decided  numbness  of  the  extremities ;  and  a 
ecoliar  hoarseness  of  the  voice  was  especially  noted. 

The  treatment  of  colchicum-poisoning  is  as  follows.  If  the  stomach  and 
Dwels  have  not  been  freely  evacuated,  administer  at  once  an  emetic  and  a 
ithartic,  so  as  to  empty  the  alimentary  canal ;  allow  the  patient  to  drink 
eely  of  warm  water,  to  aid  in  these  operations  and  to  act  on  the  kidneys. 
ive  freely  of  tannic  acid,  as  the  only  known  chemical  antidote  ;  although 
cperiments  upon  animals  have  shown  that  it  is  not  to  be  relied  upon.  To 
tieck  the  vomiting  and  purging,  administer  opium  freely;  and  to  allay  the 
Titation,  cause  the  patient  to  drink  freely  of  albuminous  matter,  such  as 
^hite  of  ^g  dissolved  in  water ;  the  tannic  acid  having  been  given  as  soon 
B  possible  after  the  taking  of  the  poison,  the  demulcents  are  useful  in  the 
lore  advanced  stages.  Symptoms  of  gastro-enteritis  or  of  collapse  are  to  be 
let  as  they  arise. 

Administration. — Colchicum  is  never  used  in  substance ;  (he  wine  of 
be  root  is  deservedly  the  most  popular  preparation. 

The  officinal  preparations  from  the  seeds  are :  the  tincture  (  Tinctura  Col- 
hiciy  Jii  to  Oj),— dose,  half  a  tcaspoonful  to  one  and  a  half  teaspoonfuls ; 
he  wine  (  Vinnm Colchici  Seminis^  Jii  ^  Qj ),— dose,  half  a  tcaspoonful  to  one 
nd  a  half  teaspoon^ls ;  and  the  fluid  extract  {Extractum  Colchici  Seminis 
^jtfu^iim),—- dose,  two  to  six  minims. 

The  officinal  preparations  of  the  root  are:  the  wine  (Vinum  Colchici 
tadicisy  S^i  to  Oj),— dose,  ten  to  fifteen  drops ;  as  a  purgative,  half  a  flui- 
rachm ;  the  acetous  extract  (^Extractum  QMiici  Aceticuni)^ — dose,  one  to 
wo  grains ;  and  the  fluid  extract  (^Extractum  C<jlchici  Radicis  Fluiduni)^ 
-do0e,  two  to  four  minims. 

*  See  case  in  Wnion  MidieaU,  Aug.  1848. 
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BAESAPAEILLA-SAESAPAEILLA.   U.S. 

The  root  of  Sinilax  offitinalis  and  other  species  of  Sniilax,  woody  v 

0  and  the  northeni  portions  of  South  America.     There  are 
imber  of  varieties  of  sarsaparilla,  the  two  laoft  important  of 
which  ure  the  Honduras  and  the  Brazilian.     The  funner  of  these  is  aim 
the  only  iursnpnrilla  used  in  this  countrj.     It  occurs  id  bundles  Iw 
feet  long,  couiposed  of  severaJ  very  long,  thin  roots,  folded  upon  thenieelre 
the  whole  being  bound  round  by  a  number  of  turns  of  the  rooL     The  E 
xilian  ^anwpariila  also  eomes  in  cylindrical  bundles,  each  of  which  is 
wrapped  about  by  a  very  fiexible  stem :  it  mostly  has  fewer  roollet8  than  ti 
Honduras  variety.     The  crude  sarsaparilla  bus  little  or  no  smell,  but  its  U 
which  is  at  first  simply  mucilaginous,  soon  becomes,  if  the  root  be  chewed 
Iiewislcntly  acrid.     According  to  Prof.  Geo.  B,  Wood,  the  degree  of  t 
acridity  is  the  best  measure  there  is  of  the  activity  of  any  specimen  of  t] 
drug.     Sarsaparilla  contains  a  ciystalliiable  principle,  first  discovered  by  I 
tolta  in  1S24.     From  its  discoverer  this  substance  received  the  z 
PunigliH.     By  subsequent  authorities  it  has  been  variously  called  Smila 
Stilnepiirin,  SinrMipurilliii,   and  PivraUinic   Acid.      Paraglin,   according   tO 
Fog^iaJe,  crystallizes  in  fine  needles;  according  to  Thubeuf,  in  star-like  clos- 
t«rB  of  plates.      It  has  a  neutral  reaction,  and  in  solution  a  bitter,  acrid  taste, 
but  when  solid  it  is  nearly  tasteless.    It  is  very  slightly  soluble  in  cold  water, 
more  so  in  boiling  water;  moderately  soluble  in  dilute  alcohol  when  cold, 
freely  so  when  hot.     Vulotta  asserts  that  tliirteen  grains  of  it  cause  vomit- 
ing, constrict  ion  in  the  throat,  weakness,  diaphoresis,  and  depreeaion  of  tlia 
circula^on.     On  the  other  hand.  Bocker,  of  Bonn,  has  exhibited  it  iu  doaesi 
of  a  lilce  amount  without  producing  any  symptoms  whatever  (Jotim.  /itP'M 
Phiirm 'Cod,/ mmik.  Bd,  ii.  p.  •Hi). 

Physiolooical  Actios. — It  has  already  been  shown  that  there  ia  vetyl 
littlu  reason  i'ur  believinf;  that  para^Un  has  much  immediate  action  on  thsH 
systt^m;  and  the  question  naturally  arises.  Has  i^rsaparilla  any  more  influ- 
ence ?     The  answer  to  this  qneation  must,  I  believe,  be  a  negative  one,  sinoe 
the  only  sensible  effects  that  follow  even  the  lurj^est  draughts  of  the  decoction 
are  simply  the  rcsultsof  slight  gastric  disturbanoe.     It  hue  been  claimed  that 
sartupartlla  acts  as  a  diuretic  and  diupboretic ;  but  the  only  roourd  I  have  ni 
with  of  any  cureful  experimentation  is  that  of  Bocker  {loc.  dt, ),     That  int 
tignlion  scums  to  show  conciusively  that  the  drug  has  no  marked  influt 
upon  tliese  secretions.     If,  therefore,  sarsaparilla  have  any  value  what«v( 
in  disease,  it  must  be  simply  as  an  alterative, — as  a  remedy  which  ii 
unknown  way  modifies  nutrition. 

TllEKApEUTirs. — Sarsopwillu  has  been  used,  and  still  is  used,  to  Buoh  > 
enormous  extent  in  mcdidne  that  it  seems  impossible  to  believe  that  it  w% 
destitute  of  therapeutic  virtue,     It  is  not  in  accordance  with  the  plan  of  tl 
present  work  to  enter  into  an  elaborate  diK'Uesioii  of  the  recorded  utiniod- 1 
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experience  with  it :  suffice  it  to  say  that,  although  the  evidence  is  contradic- 
tory, on  the  whole  there  is  a  decided  preponderance  in  favor  of  the  value  of 
the  drug  in  chronic  syphilis  and  in  chronic  scrofulous  diseases.  I  have  used 
it  largely,  hut  always  in  comhination  with  more  powerful  alteratives,  so  that 
it  is  impossible  to  decide  how  much  of  the  good  achieved  has  been  due  to 
its  influence.  There  are  two  distinct  methods  or  objects  of  use  of  sarsa- 
parilla  in  syphilis:  one  as  an  adjuvant  to  mercury  in  the  secondary  stage; 
one  as  an  adjuvant  to  the  iodide  of  potassium,  or  as  a  sole  reliance,  in  the 
advanced  tertiary  cases,  especially  where  the  constitution  is  very  much  broken 
down  by  the  disease.  It  is  stated  that,  in  the  latter  condition,  very  often 
during  its  use  the  appetite  will  gradually  increase,  the  spirits  rise,  the  secre- 
tions become  more  and  more  normal,  and  the  strength  grow  day  by  day. 

Administration. — Sarsaparilla  is  never  given  in  substance,  but  in  one 
of  the  following  officinal  preparations  : 

Decoctum  Sitrsaparillse  Compositum — Compound  Decoction  o/  Sarsa- 
parilla,— This  contains  sarsaparilla,  bark  of  sassafras  root,  guaiao  wood, 
liquorice  root,  and  mezereon,  and  is  an  imitation  of  the  famous  ^^ Lisbon 
Diet-Drink.'*  The  dose  is  three  or  four  fiuidounces  three  or  four  times 
a  day. 

Syriipvs  SarsapariHx  Compositus — Compound  Syrup  0/  Sarsaparilla. — 
This  contains  sarsaparilla,  guaiac  wood,  pale  rose,  senna,  liquorice  root,  oil  of 
sassafras,  oil  of  anise,  and  oil  of  gaulthcria,  and  is  a  very  popular  preparation, 
on  account  of  its  pleasant  taste  :  it  affords  the  only  vehicle  I  know  of  capa- 
ble of  disguising  the  taste  of  the  iodide  of  potassium.  The  dose  of  it  b  one 
to  two  tablespoon fuls  three  or  four  times  a  day. 

Extrtictayn  SarsapariUat  Fluidum — Fluid  Extract  of  Sarsaparilla. — 
Dose,  half  a  teaspoonful  three  times  a  day. 

Extrnctnm  Sarsaparillm  Fluidum  Compositum — Compound  Fluid  Ex* 
tract  of  Sarsaparilla. — Thb  contains  sarsaparilla,  liquorice  root,  sassatiius, 
and  mezereon.     The  dose  is  a  teaspoonful. 

GUAIAOI  LIGNUM-QUAIAO  WOOD.    U.S. 
OUAIAOI  BESINA-OUAIAO  BESIK.   U.S. 

The  wood  and  the  resin  of  the  Guaiacum  officinale,  a  large  tree  growing 
in  the  West  Indies.  Guaiac  wood,  or  Ugnum-vitst^  is  imported  in  billets,  but 
very  generally  is  kept  in  the  shops  in  the  form  of  raspings  or  shavings.  It 
is  a  very  dense  wood,  the  central  heart- wood  having  a  dark-olive  or  brownish- 
green,  and  the  outer  sap-wood  a  light-yellowish,  color.  It  is  inodorous,  but 
becomes  somewhat  fragrant  when  rubbed  or  heated.  Besides  the  resin,  it 
contains  an  extract  which  is  believed  to  have  medicinal  properties. 

Guaiac  resin  is  obtained  to  a  slight  extent  by  spontaneous  exudation  from 
the  living  trees ;  much  more  largely  by  boring  a  hole  into  the  centre  of  one 
end  of  a  billet,  placing  the  other  end  in  the  fire,  and  catching  the  melted 
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resin  as  it  nins  out;  and  still  more  frequently  by  boiling  the  chipped  wood  in 
salt  and  water  and  skimming  off  the  resin  as  it  rises  to  the  surface.  Guaiac 
occurs  in  irregular  lumps  or  masses,  of  a  dark  reddish-brown  greenish  color 
externally,  offering  a  conchoidal  fracture  with  somewhat  translucent  edges. 
The  odor  is  feeble,  peculiar,  agreeable,  increased  by  heat  The  taste  is  at 
first  very  slight,  but,  as  the  resin  melts  in  the  mouth,  becomes  very  acrid  and 
persistent.  It  is  a  very  complex  body,  containing  three  acids,  the  guiaconic 
acid  of  Hadelich,  the  g^iaiac  acid  of  Kighini,  and  the  guaiacresinxc  acid 
of  Hlasiwetz,  besides  guaiac  yellow,  a  peculiar  resin,  and  other  substances. 
Landcrcr  asserts  that  he  has  found  in  it  a  peculiar  crystallizable  substance, 
which  he  calls  guaiacin  (Husemann,  Die  PJianzenstoffe,  p.  1106.) 

When  a  lump  of  guaiac  is  freshly  broken,  it  offers  a  dark,  blackish  surface, 
which  on  scraping  or  bruising  becomes  yellowish ;  on  exposure,  the  well- 
known  greenish  tint  is  acquired,  owing  to  a  spontaneous  oxidation.  The 
ease  with  which  the  resin  undergoes  oxidation  is  its  most  distinctive  charac- 
teristic. As  already  stated,  the  change  occurs  on  simple  exposure  to  the 
light.  According  to  Wollaston,  it  is  most  rapid  and  perfect  in  the  focus 
of  the  violet  rays  of  the  spectrum,  whilst  in  the  focus  of  the  red  rays  the 
original  color  is  regained.  Oxidizing  or  ozonizing  agents,  such  as  nitric 
acid,  chromic  acid,  iodine,  bromine,  and  chlorine,  produce  this  oxidation 
very  rapidly  and  very  thoroughly,  the  resin  acquiring  an  intense  blue  color. 

Physiological  Action. — Guaiac  is  believed  by  some  to  act  as  a  dia- 
phoretic, to  do  good  by  increasing  the  elimination  of  the  skin  ;  but,  as  I  have 
not  been  able  to  obtain  either  from  medical  literature  or  from  the  exhibition 
of  the  medicine  any  distinctive  proof  of  its  having  such  action  to  any  marked 
extent,  I  have  preferred  to  consider  the  drug  as  an  alterative.  When  taken 
internally,  very  little  sensible  effect  results,  unless  the  dose  be  so  lai*gc  as  to 
irritate  the  stomach. 

TuERAPEUTlcs. — Guaiac  has  been  very  largely  employed  in  chronic 
st/philis,  in  connection  with  sarsaparilla,  and  is  an  ingredient  of  its  most 
favorite  preparations.  Guaiac  has  also  had  a  good  deal  of  repute  in  rheu- 
matism, and  in  the  subacute  and  chronic  forms  of  the  affection  is  often  of 
service.  For  an  account  of  its  employment  as  an  emmenagogue,  see  the 
chapter  upon  that  class  of  remedies.  Guaiac  is  best  administered  in  tinc- 
ture, either  the  simple  ( Titictura  Guaiaci,  U.  S.)  or  the  amnion iatod 
(^Tinctura  Guaiaci  Ammoniata,  U.S.).  The  dose  of  either  of  these  is 
from  one  to  two  teaspoonfuls,  administered,  preferably  in  milk,  three  or  four 
times  a  day. 

Mezereum. — Mezereon  is  the  bark  of  two  species  of  Daphne,  native 
shrubs  of  Europe.  It  is  a  thin,  grayish,  tough,  flexible  bark,  occurring 
in  long  strips  folded  upon  themselves,  nearly  odorless,  but  having  a  very 
acrid  taste.  It  contains  a  neutral,  crystallizable,  bitter  glucoside,  Daphnin, 
besides  a  volatile  acrid  principle.     Mezereon  is  intensely  irritant,  and  its 
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ointment  (  Unguentum  Mezeretj  U.  S.)  is  used  as  a  stimulant  dressing  to  very 
indolent  ulcers,  and  to  keep  blisters  sore  or  to  maintain  issues.  Internally, 
in  small  doses  it  is  believed  to  be  an  alterative,  but  is  never  used  except  in 
combination  with  sarsaparilla.  In  overdoses  it  is  an  active  poison,  pro- 
ducing severe  vomiting,  purging,  and  gastro-intestinal  inflammation. 

Sassafras. — The  bark  of  the  root  of  the  Sassafras  officinale  is  believed 
by  some  to  be  an  alterative,  on,  as  I  think,  very  slight  foundation.  It  con- 
tains some  tannic  acid,  and  very  largely  of  a  volatile  oil  (  Oleum  Sassafras) j 
which,  on  account  of  its  cheapness  and  agreeable  odor  and  taste,  is  much 
used  both  in  medicine  and  in  the  arts  as  a  flavor  and  perfume. 

Taraxacum. — ^The  root  of  the  common  dandelion.  Taraxacum  officinale, 
is  included  in  the  Materia  Medica  list  of  the  U.  S.  Pharmacopoeia,  and  is 
believed  to  have  the  property  of  altering  the  action  of  the  liver ;  although 
no  effect  is  to  be  witnessed  from  a  single  dose  of  the  drug,  however  large, 
other,  at  least,  than  some  nausea.  Diuretic  properties  have  also  been  ascribed 
to  taraxacum ;  but  the  only  evidence  brought  forward  to  establish  this  is  the 
vulgar  name  which. the  plant  bears  both  in  English  and  in  French.  If  use- 
ful at  all,  it  is  in  those  cases  of  dyspepsia  in  which  there  is  habitual  torpor  of 
the  liver,  with  costiveness.  It  must  be  given  very  freely  and  continuously  for 
weeks  before  any  good  effect  is  to  be  looked  for.  The  U.  S.  Pharmacopooia 
recognizes  a  fresh  juice  extract  (^Extractum  Taraxdci)  and  a  Jluid  extract 
(^Extractum  Tara:xaci  Fluidvni)^  either  of  which  may  be  used  in  doses  cf 
one  or  two  drachms,  adminbtcred  after  meals. 


Subdivision  II.— Local  Remedies. 


CLASS  I.-EMETICS. 

Emetics  are  those  drugs  which  are  employed  in  the  practice  of  medicine 
for  the  purpose  of  producing  emesis,  or  vomiting.  The  mechanism  of  vomit- 
ing has  been  so  frequently  ivritten  upon,  and  has  so  little  connection  with 
the  application  of  emetics,  that  it  is  not  necessary  here  to  enter  upon  an 
elaborate  discussion  *  of  it.  Suffice  it  to  state  that  emesis  is  the  result  of  a 
very  complicated  series  of  actions,  in  which  the  chief  expulsive  force  is  sup- 
plied by  the  abdominal  muscles  and  the  diaphragm, — the  stomach,  however, 
participating  in  the  general  contraction,  and  not  being,  as  some  have  thought, 
entirely  passive.  The  exact  relations  and  functions  of  the  various  nerves 
concerned  are  not,  I  think,  fully  made  out.  It  has  been  generally  believed 
that  the  pneumogastrics  were  the  afferent  nerves,  and  that,  although  emetics 
introduced  into  the  circulation  after  their  section  acted,  yet  irritation  of  the 
gastric  mucous  membrane  was  not  capable  of  so  doing.  But  Schiff  found  in 
his  cxporiments  that,  even  when  the  nerves  were  cut  in  the  neck,  the  intro- 
duction of  semi-solid  food  into  the  stomach  gave  rise  to  efforts  at  vomiting, 
which  were  in  some  cases  successful ;  and  Maclagan  "f"  has  obtained  similar 
results  with  the  sulphates  of  zinc  and  copper.  Moreover,  I  have  invariably 
failed  to  induce  vomiting  with  veratria,  even  when  given  immediately  after 
section  of  the  par  vagum.     Evidently,  further  investigations  are  needed. 

Vomiting  occurs  under  two  provocations,  or  in  two  manners.  Thus,  a 
mental  impression,  or  a  disordered  state  of  the  blood,  may  influence  the 
nerve-centres  directly,  and  emesis,  spoken  of  as  centric,  results':  or  a  periph- 
eral irritation  in  the  stomach  itself,  or  in  some  other  organ,  as  in  the  kidneys, 
may  induce  vomiting  precisely  similar  in  the  method  of  its  production  to  the 
more  ordinary  reflex  movements ;  such  vomiting  is  called  rejlex  or  excentric. 

Emetics  produce  their  results  in  both  of  these  methods.  Thus,  tartar 
emetic  has  been  believed  to  affect  the  centres  directly,  so  as  to  cause  centric 


*  For  a  very  elaborate  general  discussion  on  emetics,  see  Prof.  Joseph  Carson,  Phila, 
Med.  Timet^  Jane,  1872 ;  also,  Dr.  D'Ornellas,  Buli.  TUrap.,  Ixxxiv.  193. 

t   Tht  Action  of  Medieinei  in  the  Stfutem,  by  F.  W.  Headland,  M.D.,  Amor,  ed.,  1839, 
p.  110. 
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vomiting,  whilst  sulphate  of  copper  certainly  so  irritates  the  mucous  xuem- 
branes  of  the  stomach  as  to  produce  reflex  vomiting.  Recently  some  doubt 
has  been  thrown  upon  our  old  views  concerning  the  so-called  centric  emetics. 
In  regard  to  at  least  some  of  them,  it  is  uncertain  whether  their  action  is 
a  purely  centric  one.  Thus,  the  purging  of  veratria  or  of  tartar  emetic  is 
almost  certainly  connected  with  its  elimination,  and  is  probably  due  to  a 
direct  action  of  the  circulating  poison  upon  the  intestinal  mucous  epithelium, 
gland-cells,  and  peripheral  nerves.  It  seems  a  priori  almost  a  necessity  that 
the  vomiting  caused  by  these  poisons  is  produced  in  the  same  way  as  the 
purging.  Dr.  D'Ornellas  has  found  that  when  emetia  is  injected  into  the 
veins  of  animals  the  vomiting  occurs  simultaneously  with  the  elimination  of 
the  alkaloid  from  the  gastric  mucous  membrane,  and  asserts  that  Kleimana 
and  Simonowitsch  have  determined  the  same  thing  with  antimony.  What- 
ever may  be  the  truth  in  regard  to  the  immediate  mechanism  of  the  emesis, 
it  is  evident  that  emetics  which  act  when  injected  into  the  blood  must  be 
largely  absorbed,  whilst  the  purely  irritant  or  "  mechanical  emetics'^  act 
without  absorption.  It  is  also  obvious  that  the  latter  aire  more  prompt 
than  the  former,  and  it  is  a  clinical  fact  that  they  act  more  certainly  when 
the  nerve-centres  are  obtunded,  as  in  narcotic  poisoning,  and  that  they 
always  cause  less  nausea  and  general  systemic  disturbance  than  do  the 
centric  emetics. 

Another  evident  practical  fact  is,  that  whilst  centric  emetics  will  act  in 
whatever  way  they  are  introduced  into  the  system,  the  mechanical  must  be 
exhibited  by  the  stomach.  Thus,  apomorphia  may  be  given  by  hypodermic 
injection,  but  mustard  must  be  taken  by  the  mouth. 

A  very  curious  property  of  emetics  has  been  pointed  out  by  Dr.  E.  Har- 
nack  (^Archiv  Exper.  Path.  u.  Ther.,  Bd.  iii.  p.  44),  who,  as  the  result  of  an 
elaborate  investigation,  affirms  as  a  law  that  all  specific  emetic  substances 
destroy,  even  when  in  relatively  small  dose,  the  excitability  of  striated  mus- 
cular fibre.  Dr.  Hamack  certainly  establishes  the  general  truth  of  this;  but 
that  it  is  a  universal  law  seems  scarcely  probable,  and  the  connection  between 
the  two  properties  is  very  obscure. 

In  regard  to  the  phenomena  of  vomiting,  there  are  a  few  points  to  which 
it  is  necessary  here  to  call  attention.  First  of  these  is  the  fact  that  nausea 
always  produces,  or  is  accompanied  by,  muscular  relaxation.  Vomiting  may 
exist,  as  from  mustard,  without  much  relaxation ;  but  when  it  is  accompanied 
by  much  nausea  the  whole  system  is  as  it  were  unbent,  the  skin  sofl  and 
bedewed  with  perspiration,  the  pulse  soil  and  feeble,  the  muscular  system 
limp  and  incapable  of  exertion,  the  mental  acts  almost  suspended.  During 
violent  vomiting  the  blood  is  driven  to  the  head,  so  that  the  whole  exterior 
of  the  cranium,  and  probably  the  interior  also,  becomes  very  much  congested. 
The  abdominal  circulation  is  very  much  affected,  and  the  blood  is  as  it 
were  squeezed  out  of  the  portal  vein  and  its  tributaries.  The  matters  re- 
jected consist  of  the  contents  of  the  stomach,  and,  in  repeated  vomiting, 
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mIho  thoso  uf  the  duodenum.     The  secretion  Iroin  the  gastrii 
braae  is  Tcry  much  eohunced,  and  without  doubt  ia  more  or  less  modifi 
Bile  in  ejecta  ia  to  be  recognixed  b;  the  (p'cen  color  and  the  bitter  taste,  g 
more  infallibly  by  teating  with  the  proper  reagents. 
The  indications  for  the  use  of  emctica  are  as  follows : 
'  1.   To  unloaii  the  tltnnach. — For  this  purpose  they  are  employed  i 
soDiug ;  in  the  existence  of  crude  articles  of  food  or  indigestible  subelaQod 
in  the  stomach ;  or  in  the  presence  of  acrid,  perverted  accretion.    The  b; 
tome  induced  by  irritating  materials  in  the  slomaeh  are  various,  and  s 
times  it  requires  a  good  deal  of  tact  or  experience  to  recognixe  their  canaa^j 
Among  them  may  be  mentioned  a  feeling  of  weight  or  load  Sn  tlie  stomob 
gastric  distress,  or  seyere  cramp  or  spasmodic  pains,  with  or  without  some   ' 
nausea  and  retching.     In  other  cases  jio  local  manifestations  of  trouble  may 
be  present.     Thus,  convuUions  in  children  are  very  freijuently  the  result  of 
gasiric  irritation,  and  are  at  once  relieved  by  emptying  the  stJ^macb.     In 
adults,  apoplectiform  coma  may  offer  a  similar  history,     Oecaeioually  w 
caria,  or  hives,  and  not  rarely  severe  headadie,  have  a  similar  origin,  a 
rci^uire  a  similar  trcalmeot. 

2.  T<j  affect  the  abdominal  vincera  and  circufatioH. — Emetics  have  l 
recommended  by  some  in  conge»tiont  of  the  iplecn;  but  evidence  is  wan 
as  tfl  their  power  to  affect  materially  other  viscera  tbim  tbe  liver, 

Iq  congfttiim  of  tbe  hrpatic  and  portid  circulation,  not  dependent  upokl 
organic  cause,  and  in  the  condition  of  digestive  derangement  known  i 
hilio«*ne»t,  they  are  often  of  service.  In  eaturrJuil  Jaundice  they  mxy^ 
effect  much  good  by  causing  dislodgmeni  of  the  mucus  plugging  the  ducta.'S 
They  have  been  employed  in  cases  of  biliary  calculi;  but  the  chances  of  ■ 
forcing  out  the  calculus  by  external  violence  are  probably  no  greater  thu|fl 
those  of  lethal  rupture  of  the  gull-bludder. 

3.  To  didodge  suhttancet /mm  the  rapiratory  pauaget. — For  this  purpoM'  1 
emetics  are  sometimes  nsed  when  foreign  bodies  have  found  entrance  ii 
tbe  larynx  ;  hut  it  ia  chiefly  in  mcjnhranout  croup  that  the  prescut  indio»>rJ 
tion  is  met  with.    The  emetics  chosen  for  thb  purpose  should  he  such  a 
with  violence  without  producing  much  nausea  or  systemic  disturbance ;  thftj 
mechanical  emetics  arc  therefore  the  best. 

4.  7b  produce  mnKiiUtr  relaxaJion. — Tbe  introduction  of  aneesthesia  h 
rendered  tbe  use  of  emetics  to  meet  this  application  almost  ohsoleUi.  Ocok>4 
eionully,  however,  in  aithmaCic  or  other  tpatmoilic  nffecttOTi*  of  the  respin^fl 
tory  organs,  emetics  are  still  employed.  For  tills  purpose  the  drugs  causit^4 
much  nausea  are  preferred.  In  adults,  lobelia  is  the  best;  in  cbildreii,T 
i|>ecacuanha.     Nauseating  rather  than  emetic  doses  should  be  employed. 

5.  To  lemm  arterial  ticlioit  and  rtduee  injlammation. — Almost  the  a6t»M 
disease  in  which  advantage  can  be  derived  from  ibis  use  of  emetics  is  acnHi] 
bronchitis  in  its  early  stages.     In  very  niuiiy  cases  a  "  oold  on  the  chest" 
its  outset  may  at  once  be  subdued  by  ipet^cuanha,  or,  better  still,  tartar  | 
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emetic :  small  doses  should  be  given  at  short  intervals,  to  produce  continuous 
nausea,  terminating  after  a  time  in  vomiting.  This  method  of  cure  is  so 
disagreeable,  although  very  efficacious,  that  patients  will  rarely  submit  to  it, 
unless,  as  sometimes  in  the  case  of  public  speakers,  relief  within  a  short 
period  of  time  be  a  matter  of  great  importance.  It  should  be  added  that 
the  cure  is  wrought  in  these  cases  not  merely  by  the  lessening  of  arterial 
action,  but  also  by  the  induction  of  free  bronchial  secretion. 

6.  To  create  a  shock  to  the  system. — Under  this  head  may  be  included 
several  empirical  uses  of  emetics,  in  which  advantage  is  gained,  but  in  a 
method  which  is  not  very  clear.  Thus,  in  epileptic  attacks,  when  the  fits 
have  a  tendency  to  recur  every  few  minutes,  the  unconsciousness  persisting, 
it  may  be,  for  hours,  emetics  will  sometimes  break  up  the  succession  of  dis- 
ordered nervous  action.  Again,  not  unfrequently  an  ague-fit  can  be  set 
aside  by  an  emetic  given  just  before  its  expected  recurrence. 

Contra-indications. — The  chief  contra-indications  to  the  use  of  emetics 
are  the  existence  of  congestion  of  the  brain,  and  of  gastric  inflammation. 
Advanced  pregnancy,  and  hernia,  whilst  they  do  not  positively  contra-indicate 
the  use  of  emetics,  should  cause  great  caution  to  be  practiced  in  their  em- 
ployment. 

Administration. — Emetics  should,  as  the  general  rule,  be  given  in  a 
full  dose,  so  as  to  avoid  unnecessary  repetition,  and  should  be  administered 
dissolved  in  water  or  in  syrup.  Their  action  should  be  assisted  by  frequent 
and  copious  draughts  of  tepid  water,  which  also  have  the  advantage  of  ren- 
dering the  vomiting  less  painful.  When  for  any  reason  protracted  nausea  is 
desired,  the  doses  should  be  small  and  repeated  at  short  intervals. 

Hyperemesis  may  advantageously  be  divided  into  two  varieties :  first,  such 
as  is  due  to  overdoses  of  depressing  centric  emetics ;  second,  such  as  arises 
from  irritation  of  the  stomach,  as  by  mechanical  emetics.  The  treatment 
of  the  first  of  these  consists  in  the  enforcement  of  absolute  quiet  in  the 
horizontal  position,  the  free  use  of  opium  enemata,  the  application  of  counter- 
irritants  to  the  epigastrium,  and  the  use  of  alcoholic  stimulants.  The  latter 
should  be  given  in  hot  water,  and  should  not  be  too  much  diluted.  I  have 
seen  raw  brandy  arrest  at  once  the  most  alarming  centric  emesis,  after  the 
failure  of  other  methods.  Creasote,  chloroform,  or  chloroform  and  volatile 
oils,  are  sometimes  of  value  in  this  form  of  hyperemesis.  When  excessive 
vomiting  is  due  to  some  irritant  emetic,  the  stomach  should  be  thoroughly 
washed  out  by  large  draughts  of  warm  mucilage,  opium  given  by  the 
rectum,  a  mustard  plaster  or  blister,  or,  often  better  still,  leeches  applied  to 
the  epigastrium,  and  no  medicine  at  all  be  taken  into  the  inflamed  viscus. 
The  swallowing  of  small  pieces  of  ice  is  sometimes  of  service.  If  these 
remedies  fail,  the  treatment  of  this  form  of  hyperemesis  soon  resolves  itself 
into  that  of  gastritis. 
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VEGETABLE   EMETICS. 

IPEOAOUANHA.  U.S. 

The  root  of  the  Cephaelis  Ipecacuanha,  a  small,  shrubby  plant,  growing 
in  Brazil,  where  the  drug  is  gathered  by  the  Indians  to  be  exported  in  large 
bales  or  bags.  Ipecacuanha  occurs  in  pieces  of  two  or  three  lines  in  thick- 
ness, variously  bent  and  contorted,  marked  on  their  surface  with  numerous 
prominent  rings,  and  composed  of  an  outer,  thick,  active,  hard,  and  horny 
cortex,  and  an  inner,  light,  inert,  woody  centre.  Varieties  of  ipecacuanha — 
the  red^  the  yro^,  and  the  brown — have  been  formed  from  the  color  of  the 
bark,  but  the  distinction  is  trivial.  The  root  has  very  little  odor,  but  the 
brown  powder  has  a  decided  and  peculiar  smell,  and  in  some  persons  excites 
sneezing,  or  even  violent  asthmatic  dyspnoea.  The  taste  is  bitter,  acrid,  and 
nauseous.  The  active  principle  is  Emetia^  an  alkaloid  first  discovered  by 
Pelletier  in  1817.  The  cortex  also  contains  small  quantities  of  ipccacuanhic 
acid,  which  is  related  to  tannic  acid.  Pure  emetta  is  a  white,  uncrystalliza- 
ble,  odorless  powder,  of  a  bitter,  burning  taste,  soluble  in  one  thousand  parts 
of  water  at  50°  C.  (Lefort),  freely  soluble  in  dilute  and  absolute  alcohol,  in 
chloroform  and  benzole,  scarcely  so  in  ether.  Its  solution  in  acidulated 
water,  according  to  Draggendorff,  has  a  decided  blue  fluorescence.  Its  salts 
are,  according  to  Pelletier,  uncrystallizable.  Concentrated  sulphuric  acid 
turns  it  a  dirty  brown,  nitric  acid  a  yellowish  brown.  Pure  emetia  is  very 
difficult  to  prepare,  and,  according  to  Mr.  Williams  {St.  Bartholomew's 
Hospital  Reports,  vol.  v.),  only  two  grains  of  it  can  be  obtained  from  an 
ounce  of  the  root.  The  ordinary  impure  alkaloid  of  the  shops  occurs  in 
browni«h-red,  transparent,  very  deliquescent  scales,  which  are  very  soluble 
in  water. 

Physiological  Action. — Locally  applied,  ipecacuanha  is  a  decided  irri- 
tant, manifesting  its  action  not  only  upon  mucous  membranes  and  upon 
denuded  surfaces,  but  even,  when  used  by  inunction,  producing  an  eruption 
upon  the  sound  skin.  According  to  Dr.  Dyce  Duckworth,  this  eruption  con- 
sists at  first  of  small,  discrete  pustules,  with  a  rather  large  areola ;  after- 
wards, if  the  application  be  persisted  in,  of  large  pustules,  followed  by  severe 
ulceration.  When  exhibited  in  small  repeated  doses  to  man,  it  produces 
malaise,  with  nausea,  and  perhaps  an  increase  of  the  secretions  of  the  salivary 
glands  and  of  the  mucous  membrane  of  the  bronchial  tubes  and  of  the 
stomach.  In  large  amounts  it  causes  vomiting,  accompanied  by  only  a  mod- 
erate amount  of  nausea  but  by  a  decided  increase  of  the  secretions  mentioned 
above.  The  vomiting,  even  when  very  large  amounts  are  taken  into  the 
stomach,  is  not  apt  to  be  severe,  nor  the  prostration  marked, — no  doubt  be- 
cause the  excess  of  the  drug  is  rejected  before  absorption.  In  large  doses 
of  emetia,  thb  mildness  of  action,  in  all  probability,  would  not  occur :  cer- 
tainly animals  are  readily  killed  by  the  alkaloid.     Although  ipecacuanha  was 
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made  known  in  1(>49  by  Piso,  and,  although  it  has  been  enormously  used 
since  its  introduction  into  Europe  in  1672,  its  physiological  action  is  not  as 
yet  well  made  out.  That  the  actiye  principle  is  absorbed,  and  that  the  vomit- 
ing is  so  produced,  b  shown  by  the  experiments  of  Orfila  ( Toxicologies  i. 
651),  and  of  Drs.  Dyce  Duckworth,  D'Ornellas,  and  Pecholier,  who  found 
that  vomiting  followed  the  hypodermic  use  of  emetia  in  dogs  and  cats.  If 
it  be  true,  as  is  affirm^  by  D'Ornellas,  that  the  emetia  produces  vomiting 
much  more  slowly  when  thrown  into  the  veins  than  when  given  by  the 
stomach,  it  would  seem  that  the  local  irritant  action  of  the  drug  efficiently 
&vors  emesis. 

According  to  Dr.  D'Ornellas  {Gaz.  Mid.y  1873,  p.  537),  Merck's  com- 
mercial emetia  in  toxic  doses  (0.03  milligramme)  produces  in  frogs  dryness 
of  the  skin,  swelling  of  the  abdomen,  diminution  of  the  circulation  and  res- 
piration, increased  rather  than  diminished  sensibility,  muscular  feebleness 
deepening  into  abolition  of  voluntary  movement,  with  at  first  increased  and 
afterwards  diminished  reflex  activity,  and  finally  death  from  failure  of  respi- 
ration ;  the  heart  continuing  to  beat  often  for  many  hours.  In  mammals 
the  symptoms  induced  by  the  poison  in  large  doses  are  very  similar  to  those 
just  detailed,  excepting  that  emesis  is  usually  violent,  but  in  some  cases  it  is 
wanting. 

Circulation. — The  action  of  the  drug  upon  the  circulation  has  not  as  yet 
been  clearly  made  out.  Any  action  upon  the  heart-muscle  must  be  a  very 
feeble  one,  since  D'Ornellas  states  that  although  the  frog's  heart  is  finally 
arrested  in  diastole,  yet  it  retains  often  for  many  hours  its  irritability.  It 
has  been  supposed  by  some  that  the  drug  act^  especially  upon  the  vaso- 
motor system,  but  evidence  of  this  has  not  as  yet  been  brought  forward. 
Polichronie,  it  is  true,  asserts  {U Ipecacuanha^  Paris,  1874)  that  dryness 
and  paleness  of  the  intestinal  mucous  membrane  are  very  apparent  in  mam- 
mals poisoned  with  emetia,  and  Chouppe  (Xc  I^ogrhs  Mid.^  1874,  p.  425) 
has  observed  the  same  thing ;  but  this  is  an  absurdly  slight  ground  for  be- 
lieving that  emetia  causes  vaso-motor  spasm.  Pecholier  found  in  a  single 
experiment  that  the  drug  abated  very  decidedly  the  arterial  pressure,  but  Dr. 
D'Ornellas  found  that  emetia  neither  depresses  nor  increases  the  blood-force ; 
and  in  a  series  of  elaborate  experiments  by  Dr.  Dyce  Duckworth  the  alkaloid 
failed  to  influence  materially  the  circulation,  at  least  until  very  late  in  the 
poisoning.  The  pulse-rate  was  not  constantly  affected ;  sometimes  it  was 
apparently  lowered,  sometimes  it  remained  about  the  same,  and  sometimes  it 
was  seemingly  increased.  In  two  experiments  made  with  the  kymographion 
upon  dogs,  the  arterial  pressure  remained  for  a  long  time  as  it  was  before 
poisoning.  In  one  experiment,  a  fresh  injection  of  emetia  into  a  jugular 
vein  was  followed  by  an  immediate  suspension  of  cardiac  actioti ;  in  the 
other  dog,  similar  phenomena  were  witnessed, — a  half-grain  was  injected,  and 
suddenly  the  pulse  fell  in  rat«  and  became  irregular ;  in  a  minute  and  a  half 
the  arterial  pressure  descended  from  135  to  20,  and  in  a  moment  the  animal 
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was  dead  of  cardiac  paralysb.  In  neither  of  these  experiments  was  there 
any  vomiting.  The  evidence,  so  far  as  it  goes,  is  altogether  opposed  to  the 
production  of  vaso-motor  spasm  by  emetia,  and  the  only  conclusion  fairly 
deducible  is  that  ipecacuanha,  even  in  the  largest  therapeutic  doses,  has  no 
direct  effect  upon  the  circulation. 

Respiration, — According  to  D'Ornellas  and  Pecholier,  emetia  in  toxic 
doses  usually  kills  by  arresting  the  respiration ;  but  ^i  many  of  Dyce  Duck- 
worth's experiments  {St.  Bartholomews  IIosp.  Rep.,  v.,  vii.)  the  death  was 
certainly  the  result  of  cardiac  paralysis,  possibly  because  the  poison  was 
thrown  directly  into  the  circulation, — i.e.,  into  the  heart. 

Nervous  and  Muscular  Systems. — Upon  the  cerebrum  ipecacuanha  exerts 
no  perceptible  influence;  but,  as  both  D'Ornellas  (loc.  cit.,  p.  538)  and  Pocho- 
lier  (loc.  cit.,  p.  57)  have  found  that  aflcr  death  from  emetia  in  the  frog 
both  nerves  and  muscles  retain  their  susceptibility  to  feeble  galvanic  cur- 
rents, the  paralysis  which  the  poison  produces  is  probably  spinal.  D'Ornellas 
and  Pecholier  are  in  opposition  in  regard  to  the  action  of  the  alkaloid  upon 
sensibility,  the  one  affirming  that  it  is  not,  the  other  that  it  b,  affected. 

Temperature. — Pecholier,  Dyce  Duckworth,  and  D'Ornellas  all  state  that 
in  emetia-poisoning  there  is  a  distinct  fall  of  temperature  in  the  mouth  and 
on  the  surface  of  the  body,  but  that  in  the  intestines  the  temperature  either 
remains  stationary  or,  more  commonly,  rises;  D'Ornellas  affirms  that  it  always 
rises  decidedly.  This  rise  is  probably,  as  D'Ornellas  believes,  local,  and  due 
to  the  action  of  the  poison  upon  the  intestinal  tract. 

Pulmonic  and  Digestive  Orgnns. — -The  post-mortem  results  obtained  in 
animals  poisoned  with  ipecacuanha  are  diverse,  but  affect  chiefly  either  the 
lungs  or  the  digestive  tract.  Pecholier,  in  his  earlier  experiments,  found  great 
paleness  of  the  lungs,  with  intense  hyperacmia  of  the  stomach  and  the  upper 
half  of  the  intestines,  but  in  some  of  his  later  experiments  the  lungs  were 
profoundly  influenced.  Dyce  Duckworth  especially  noted  intense  hyperaemia 
of  the  lungs,  which  were  in  some  places  emphysematous,  but  in  other  por- 
tions collapsed  and  even  affected  with  true  consolidation.  The  lesions  were 
much  less  marked  in  the  intestines  than  in  the  lungs,  which  resembled  very 
closely  those  taken  from  the  bodies  of  animals  killed  by  section  of  the  vagi. 
The  pulmonic  lesions  were  found  to  be  most  intense  in  the  rabbit ;  the  intes- 
tinal, in  the  dog,  cat,  and  guinea-pig.  Magendie  forty  years  ago  noted  the 
pulmonic  lesions  of  emetia-poisoning,  and  D'Ornellas  has  also  recorded  them, 
but  has  also  seen  cases  in  which  ischaemia  of  the  pulmonary  tissue  was  found 
ailer  death.  It  is  evident  that  the  poison  has  an  especial  action  upon  both 
lungs  and  intestines ;  but  why  the  pulmonic  lesions  should  so  vary  is  not  at 
present  known.  The  occurrence  of  changes  in  the  pulmonary  tissues  is  in 
accord  with  the  results  of  clinical  experience,  which  teaches  most  decidedly 
that  ipecacuanha  has  an  action  upon  the  pulmonary  mucous  membranes. 
After  section  of  the  cervical  vagi.  Dr.  Dyce  Duckworth  found  that  emetia 
failed  to  cause  vomiting. 
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Clinical  experience  also  shows  that  ipecac  acts  upon  the  digestive  tract 
Whether  given  in  large  or  in  small  doses,  it  is  very  apt  in  man  to  increase 
and  modify  the  intestinal  secretions.  It  probably  influences  the  liver,  since 
Pecholier  (^Gazette  Midicah,  1862)  affirms  that  in  animals  killed  by  it  no 
hepatic  glucose  can  be  found.  Moreover,  great  advantage  from  its  use  may 
often  be  obtained  in  the  condition  known  as  ^'  biliousness.''  In  "  bilious 
dysentery"  it  will  often  produce  large  tarry  discharges ;  and  I  have  seen  a 
change  in  the  color  of  the  stools  follow  its  use  in  catarrhid  jaundice.  The 
mechanical  effect  of  the  vomiting  induced  by  it  in  these  cases,  however,  must 
not  be  lost  sight  of ;  yet  it  does  not  seem  to  me  at  all  sufficient  to  account 
for  the  results,  especially  as  some  observers  state  that  the  efifects  noted  are 
produced  even  when  little  or  no  vomiting  occurs.  It  has  been  proven  by 
D'Ornellas  and  Pecholier  that  when  emetia  is  introduced  into  the  circulation 
or  into  the  cellular  tissue  it  escapes  with  the  secretions  of  the  stomach  and 
bowels ;  so  that  the  changes  which  are  provoked  in  these  organs  are  evidently 
connected  with  the  elimination  of  the  drug. 

TuERAPEUTics. — The  most  ordinary  use  of  ipecacuanha  is  as  an  emetic. 
Whenever  it  is  desired  to  unload  the  stomach  or  to  act  by  emesis  upon 
disease,  without  inducing  much  prostration,  this  drug  commends  itself  by 
its  safety  and  efficiency.  In  narcotic  ^wisoning  it  is  less  certain  than  the 
'*  mineral  emetics,"  but,  as  it  produces  no  irritation  of  the  stomach,  can  be 
given  more  freely  than  they  can,  and  is  constantly  used  as  an  adjuvant  to 
them.  It  is  especially  useful  in  the  diseases  of  children,  never  causing  the 
serious  depression  which  tartar  emetic  is  so  apt  to  produce.  When,  how- 
ever, very  violent  emesis  is  desired,  as  in  inenibranous  cronp^  other  emetics, 
such  as  zinc  or  alum,  are  to  be  preferred,  on  account  of  the  greater  force  of 
their  action. 

In  sick  stomach  of  nervous  origin,  such  as  occurs  in  pregnancy,  minute 
doses  of  ipecacuanha  have  so  often  met  with  success  that  there  can  be  no 
doubt  of  their  value.  One  drop  of  the  wine  in  a  teaspoonful  of  water 
should  be  given  every  hour.  The  use  of  ipecacuanha  as  an  expectorant 
will  be  spoken  of  under  that  heading. 

One  of  the  most  important  uses  of  ipecacuanha  is  in  acute  dysentery, — all 
forms  of  which  have  been  treated  with  it  with  asserted  advantage.  I  think, 
however,  its  beneficial  action  is  best  seen  in  ^^  bilious  dysentery^'  and  in 
" malignant  dysentery,^  as  is  indicated  by  the  fact  that  its  use  is  most  com- 
mon in  tropical  climates.  In  "  sthenic  inflammatory  dysentery^  it  seems  to 
be  less  available ;  although  even  in  this  it  has  been  strongly  advocat^ed  by 
some.  Dr.  Chouppe  (^Bidl.  de  Thir.,  June,  1874)  commends  injections  of 
ipecacuanha  highly  in  choleriform  diarrhcea  of  children,  and  in  tuberculous 
diarrhcea,  and  Polichronie  not  only  corroborates  him,  but  also  affirms  that  the 
same  treatment  is  of  great  value  in  colliquative  sweats.  In  a  very  valuable 
clinical  paper  (^Atlanta  Med,  and  Surg.  Journ.,  1875)  Dr.  A.  A.  Woodhull 
brings  forward  very  strong  evidence  of  the  value  of  the  remedy  not  only  in 
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dysentery  but  also  in  choleriform  diarrhoBas.  The  drug  appears  to  exert  a 
direct  influence  upon  the  hepatic  and  intestinal  glands,  and  may  be  tried  with 
great  hope  of  success  wherever  there  is  decided  glandular  derangement. 

In  catarrhal  jaundice^  and  in  intermittents  or  remittents  accompanied  by 
congestion  of  the  portal  circulation,  ipecacuanha  is  often  very  serviceable. 

As  a  hsemostaticy  ipecacuanha  has  been  recommended  by  Trousseau  and 
other  authorities,  but  as  such  it  is  at  present  very  seldom  used ;  at  least  I 
have  never  known  of  its  having  been  so  employed.  It  has  been  even  given, 
with  asserted  advantage,  to  2ixve&t  flooding  after  child-birth. 

Administration. — As  an  emetic,  ipecacuanha  b  generally  administered 
in  powder,  thirty  grains  being  given  every  fifteen  or  twenty  minutes  until 
the  desired  efifect  is  produced.  For  a  child  a  year  old  the  emetic  dose  is  five 
grains.  Its  action  should  be  aided  and  hastened  by  large  draughts  of  luke- 
warm water.  As  a  nauseant  the  dose  is  from  two  to  five  grains.  In  dysen- 
tery it  is  genei-ally  best  to  begin  with  a  full  emetic  dose,  or  with  ten  grains 
repeated  every  half-hour  until  emesis  is  produced.  Two  or  three  hours  aft«r 
vomiting,  fifteen  drops  of  laudanum  should  be  exhibited,  followed  in  twenty 
minutes  by  five  to  ten  grains  of  ipecacuanha  in  plll-fonn ;  this  should  be 
repeated  every  two  or  three  hours,  the  amount  of  the  opium  being  lessened 
and  that  of  the  ipecacuanha  increased,  according  to  circumstances.  The 
object  is  to  have  as  much  of  the  ipecacuanha  retained  as  possible.  Another 
plan  is  to  give  larger  doses  (twenty  grains),  repeated  every  two,  four,  or  six 
hours,  mustard  being  applied  to  the  epigastrium  and  opium  exhibited  as 
before ;  and  it  is  said  that  aftxir  two  or  three  doses  tolerance  is  established 
and  the  drug  retained.  In  India,  enemata  of  ipecacuanha  are  often  em- 
ployed, either  as  a  substitute  for  or  a  succedaneum  to  its  use  by  the  mouth. 
This  treatment  has  recently  been  imitated  by  Chouppe  and  others,  and  has 
been  practiced  quite  extensively  in  my  ward  in  the  Philadelphia  Hospital. 
It  is  undoubtedly  frequently  efficient  in  abdominal  complaints,  and  the  gas- 
tric symptoms  are  almost  always  avoided.  In  chronic  cases  the  repetition 
of  the  enemata  sometimes  produces  so  much  local  irritation  as  to  forbid  their 
continuance.  I  have  been  accustomed  to  give  a  scruple  of  the  powder  with 
starch  and  laudanum,  repeated  every  four  hours.  A  decoction  of  the  drug 
is  to  be  preferred,  as  probably  causing  less  local  irritation  and  being  more 
thoroughly  absorbed.  To  an  adult,  Chouppe  gives  two  injections  of  a  decoc- 
tion daily,  each  lavement  representing  two  and  a  half  drachms  of  the  drug. 

As  a  counter-irritant,  ipecacuanha  is  rarely  used  in  this  country ;  but  in 
£ngland  a  liniment  is  employed  composed  of  four  parts  of  the  powder  to 
fourteen  parts  of  olive  oil. 

The  preparations  for  internal  use  are :  a  syrup  {Syrupits  Ipecacuanhst^ 
U.S., — 3i  to  Oj), — dose,  as  an  emetic  for  an  infant,  one  to  two  tcaspoou- 
fuls ;  a  wine  (  Vinum  Ipecacuanlise^  U.  S., — Fid.  ext.  Jii;  Sherry,  S^txx), — 
dose,  the  same  as  the  syrup ;  and  a  fluid  extract  (^Extractum  Jpecacuanhm 
Fluiduniy  U.  S.), — dose,  as  an  emetic,  for  an  adult  thirty  drops. 
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Emttia  is  not  officinal,  but  has  been  used  by  Dr.  Dyee  Duckworth  (Loiulon 
Pharmaceutical  Jaiimaly  March,  1872)  and  his  colleagues  in  doses  of  from 
one-twelfth  to  one-sixth  of  a  grain. 

8AN&UINABIA-BL00DB00T.  U.S. 

This  is  the  rhizome  of  an  indigenous  perennial  herb,  Sanguinaria  Cana- 
densis. It  occurs  in  pieces  two  or  three  inches  long,  reddish  brown  exter- 
nally, a  bright  somewhat  orange  red  internally,  and,  when  fresh,  full  of  a 
similarly-colored  juice.  It  contains  two  asserted  alkaloids,  Puccin  and  Por- 
phyroxin^  besides  an  alkaloid,  first  discovered  in  it  by  Dr.  Dana  in  1829,  and 
named  by  him  Sanguinarina^  but  which  is  identical  with  the  alkaloid  of 
Chelidonium  majus — Chehrythrin.  As  the  latter  was  not  discovered  by 
Probst  until  1839,  it  is  obvious  that  the  name  sanguinarina  has  the  priority 
and  should  be  adopted.  Sanguinarina  occurs  in  colorless  stars  or  groups  of 
fine  needle-like  crystals,  tasteless  when  dry,  of  a  sharp  burning  taste  when 
moistened  with  alcohol,  very  irritating  to  the  nasal  mucous  membrane,  and 
uniting  with  acids  to  form  brilliant  red,  mostly  soluble,  salts. 

Physiological  Action. — Although  sanguinaria  has  been  more  or  less 
used  for  so  many  years,  we  are  still  without  any  really  definite  account  of 
its  action.  Little  or  nothing  has  been  added  to  our  knowledge  since  the 
paper  of  Dr.  Tully,  in  1830.  That  observer  claims  that  when  given  in  small 
repeated  doses  it  acts  as  a  very  decided  cholagogue ;  and  more  recently  it  has 
been  affirmed  that  it  is  also  a  stimulating  expectorant.  In  full  doses  it  is 
certainly  a  harsh  emetic,  and  in  overdoses,  according  to  Tully,  it  produces, 
with  the  vomiting,  burning  at  the  stomach,  faintness,  vertigo,  diminished 
vision,  general  insensibility,  coldness,  extreme  reduction  of  the  force  and 
frequency  of  the  pulse,  together  with  great  irregularity  of  action  and  of^en 
palpitation  of  the  heart,  great  prostration  of  muscular  strength,  and  some- 
times a  convulsive  rigidity  of  the  limbs.  Fatal  poisoning  of  several  persons 
occurred  by  it  at  Bellevue  Hospital ;  but  the  only  symptoms  recorded  are 
*•  racking,  burning  pains,  and  tormenting  thirst.'' 

Therapeutics. — As  an  emetic,  sanguinaria  has  fallen  into  well-deserved 
disuse.  Indeed,  I  have  never  known  of  its  employment  except  as  a  stimulant 
expectorant  in  obstinate  bronchitis^  and  even  then  with  doubtful  advantage. 

Administration. — The  crude  drug  is  very  rarely  used ;  the  emetic  dose 
of  the  powder  is  from  ten  to  sixty  grains.  Prof.  R.  P.  Thomas,  in  experi- 
ments upon  himself  and  others  with  the  alkaloid,  found  that  in  a  dose  of 
from  one-eighth  to  one-twelfth  of  a  grain  it  acted  as  an  expectorant,  without 
disturbing  the  stomach  ;  one-sixth  or  one-fourth  of  a  grain,  given  every  two 
or  three  hours,  generally  nauseated,  the  emetic  dose  being  half  a  grain  re- 
peated every  ten  minutes.  One-sixth  of  a  grain  eveiy  three  hours,  in  the 
course  of  two  or  three  days,  reduced  the  pulse  from  five  to  twenty-five  beats 
per  minute.  The  expectorant  da«*e  of  the  tincture  (  Tinctura  Sanguinartx, 
U.  S., — Jii  to  Oj)  is  gtt.  XX  to  xl. 
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APOHOBPHIA. 

This  non-officinal  alkaloid  was  discovered  by  Dr.  Matthieson  and  C.  R.  A. 
Wright  {Proceedings  Roy,  Soc.,  xvii.  455),  who  made  it  by  the  action  of  a 
strong  solution  of  hydrochloric  acid  upon  morphia.  A  probably  better  method 
of  preparation  is  that  of  E.  L.  flayer  (Berichte  Deutsch.  Chem.  GeselL,  Berlin, 
1871,  iv.  121),  in  which  the  morphia  is  treated  with  a  solution  of  the  chloride 
of  zinc  at  120°  C.  Apomorphia  occurs  as  a  snow-white  powder,  which  is 
permanent  when  dry,  but  when  moist  soon  becomes  green.  Its  solution 
suffers  this  change,  which  is  probably  an  oxidation,  in  a  few  minutes  by  heat 
(Matthieson  and  Wright),  and  in  a  few  hours  at  ordinary  temperature ;  and 
in  the  course  of  some  weeks  the  green  tint  deepens  into  a  black.  Bichro- 
mate of  potassium  turns  it  a  dense  yellow  orange ;  bichromate  of  potassium 
and  concentrated  sulphuric  acid  make  a  dark  red  with  it ;  and  with  neutral 
chloride  of  iron  it  strikes  an  amethyst  color.  It  differs  from  morphia  in 
being  soluble  in  cold  water. 

Physiological  Action. — According  to  the  experiments  of  E.  Harnack 
(^Archiv  Exper.  Pathol,  u.  Therap.y  Bd.  ii.  p.  291),  when  from  one  to  five 
milligrammes  of  apomorphia  are  injected  into  a  frog,  the  animal  for  the 
first  ten  or  fifteen  minutes  seems  more  lively  and  sensitive  than  normal ;  but 
afterwards  he  gradually  grows  more  sluggish,  weaker,  and  uncertain  in  his 
movements,  lighting  on  his  back  when  he  jumps,  and  with  difficulty  regain- 
ing his  normal  posture.  Finally  the  loss  of  strength  deepens  into  paralysis ; 
voluntary  motion,  respiration,  and  cardiac  action  are  abolished,  and  the  animal 
lies  as  dead.  In  many  cases,  after  some  hours  recovery  occurs.  The  phe- 
nomena produced  by  larger  doses  of  the  poison  are  similar  to  those  just  de- 
scribed, but  are  compressed  into  a  much  shorter  space  of  time. 

When  small  doses  (1  to  2  milligrms.)  of  the  alkaloid  are  given  to  dogs, 
vomiting,  without  any  other  decided  symptoms,  is  induced;  after  slightly 
larger  amounts,  the  vomiting  is  severe,  and  accompanied  by  free  salivation 
and  muscular  tremblings.*  After  very  iargc  doses,  vomiting  does  not  occur, 
but  a  condition  of  intense  restlessness  is  soon  developed,  the  animal  often 
jumping  in  the  air,  running  about  the  room,  howling  and  champing  con- 
stantly. The  slightest  noise  or  alarm  throws  him  into  violent  excitement  and 
terror ;  with  pupils  dilated,  ears  drawn  stiffly  back,  he  endeavors  to  get  out  of 
the  apartment,  and  even  to  climb  the  wall.  After  still  larger  amounts  (4  or 
5  gr.),  to  this  excitement  is  soon  added  failing  muscular  strength,  and  the 
hind  legs  are  dragged  behind  the  animal  in  his  movements.  The  respiration 
is  exceedingly  hurried,  and  convulsions  are  suddenly  developed.  The  paresis 
and  convulsions  increase,  so  that  the  animal  lies  upon  his  back,  kicking 
wildly  into  the  air,  and  finally  he  dies  asphyxiated.     Babbits  cannot  vomit, 

•  Max  Quehl,  Ueber  die  Phjit!"L  Wirkungen  de»  Apomorphintf  Inaug.  Diss.,  Halle,  1872; 
J.  B.  Victor  Bourgeois,  J)e  I'A^  omorphiue,  Paris,  1874. 
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but  the  general  symptoms  produced  by  the  alkaloid  in  them  and  in  cats  arc 
exactly  parallel  with  those  just  described  as  occurring  in  the  dog.  Very 
small  doses  (10  milligrms.,  Harnack)  suffice  to  kill  the  rabbit.  On  chickens 
and  pigeons,  according  to  C.  David  (Gaz.  Mid.^  1874,  p.  465),  it  acts  very 
much  as  it  does  upon  dogs ;  the  stage  of  excitement  is  very  marked.  After 
death  no  distinctive  lesions  are  to  be  found,  unless,  as  Quehl  {he.  cit.,  p.  19) 
believes,  there  is  habitually  an  excessive  hyperaemia  of  the  pons  varolii. 

To  the  therapeutist  the  chief  interest  in  apomorphia  is  in  connection  with 
its  power  of  producing  vomiting;  but  before  taking  this  up  I  shall  endeavor 
to  portray  what  is  known  in  regard  to  the  physiological  actions  of  the  drug. 

Motor  System. — I  cannot  find  evidence  to  determine  whether  the  convul- 
sions of  apomorphia-poisoning  arc  cerebral  or  spinal.  According  to  Quehl 
{loc.  cit.)y  the  paralysis  must  be  central,  since  neither  the  sensitive  nor  motor 
nerves  nor  the  muscles  are  affected  by  the  poison.  The  experiments  of  Quehl 
upon  the  muscles  are,  however,  directly  contradicted  by  those  of  Harnack. 
The  latter  observer  found  that  the  muscles  in  the  frog  around  the  place  of 
injection  soon  lost  their  irritability,  evidently  from  the  poison  reaching  them 
in  a  concentrated  form  by  imbibition.  He  also  separated  one  hind  leg  of  a 
frog  from  the  rest  of  the  body,  leaving  only  the  nerve  intact,  and  then  poi- 
soned with  apomorphia.  After  voluntary  motion  had  ceased,  the  muscles  of 
the  intact  leg  were  far  less  excitable  than  were  those  of  the  leg  to  which 
access  of  the  poison  had  been  prevented.  Harnack  states  that  he  is  unable 
to  reconcile  his  results  with  those  obtained  by  Quehl,  but  that  he  used  two 
samples  of  the  alkaloid  prepared  by  different  pharmacists,  and  repeated  his 
experiments  several  times  with  identical  results. 

Circulation. — Siebert*  {London  Med.  Record^  i.  44)  has  found  that  even 
large  doses  of  apomorphia  have  no  perceptible  effect  upon  the  blood-pressure, 
which  was  maintained  at  its  normal  position  even  during  the  vomiting.  Max 
Quehl  has  confirmed  this  by  experiment,  and  also  found  that  in  the  animal 
poisoned  with  the  alkaloid  galvanization  of  a  sensitive  nerve  is  followed  by 
the  ordinary  phenomena.  The  conclusion,  therefore,  seems  inevitable  that 
even  large  doses  of  the  pobon  do  not  materially  affect  the  circulation.  Fur- 
ther investigations  are,  however,  necessary  before  this  conclusion  can  be 
considered  positively  ascertained,  as  some  of  Harnack 's  experiments  indicate 
a  different  result.  In  the  frog  this  observer  found  that  the  poison  in  suffi- 
cient quantity  paralyzes  the  cardiac  muscle,  and  in  his  experiments  with 
dogs  there  was  a  distinct  lowering  of  the  arterial  pressure.  But,  as  in  the 
experiments  of  Bourgeois  the  blood-pressure  was  not  perceptibly  affected, 
Siebert  is  almost  certainly  correct,  at  least  so  far  in  that  even  the  largest 
therapeutic  doses  of  apomorphia  do  not  affect  the  force  of  the  blood-current. 


*  Siebert's  article  was,  I  believe,  published  in  Archiv  der  Heilkunde,  1871  ,*  also  as  an 
inaugural  thesis,  Unttr9uchungen  ii6«r  d,  phytiol.  Wirkungen  dea  Apomorphintj  Dorpat.  I 
have  not  seen  it. 
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According  to  Siebert,  in  animals  the  pulse-rate  begins  to  increase  when 
nausea  comes  on,  and  is  at  the  maximum  during  the  vomiting ;  between  the 
spells  it  sinks  below  normal.  This  corresponds  with  what  has  been  ob- 
served in  man  by  Dr.  A.  Moerz  {Prager  Vierteljahr,,  1872,  Bd.  ex  v.  p.  82). 

Respiration. — The  effect  of  toxic  doses  of  apomorphia  upon  the  respira- 
tion has  been  especially  studied  by  Dr.  E.  Harnack  {loc.  ciL,  p.  273).  He 
found  that  in  the  first  stages  of  the  poisoning,  before  convulsions  occur,  both 
the  "  frequency  and  intensity"  of  respiration  are  enormously  increased. 
During  the  convulsive  period  the  respiration  is  very  irregular  and  unequal. 
After  a  time  it  becomes  very  shallow,  and  also  greatly  lessened  in  rapidity, 
and  at  last  death  occurs,  seemingly  through  a  stand-still  of  the  respiratory 
movements.  As  Harnack  found  that  after  division  of  the  vagi  the  alkaloid 
increases  the  respiration-rute  even  more  markedly  than  when  the  nerves  are 
uncut,  he  logically  concludes  that  the  acceleration  is  not  due  to  an  influence 
upon  the  peripheral  vagi,  but  to  a  direct  action  on  the  respiratory  centres. 

Temperature, — The  action  of  apomorphia  upon  the  temperature  appears 
to  be  very  trifling  and  inconstant.  According  to  Ziolkowski  (ApomorpJu\ 
Inaug.  Diss.,  Greifswald,  1872),  the  bodily  heat  usually  falls  aft^r  large  doses 
from  0.1®  to  0.5®  C.  Moerz  noticed  in  one  man  that  the  temperature  rose 
during  the  vomiting  two-tenths  of  a  degree ;  whilst  Bourgeois  affirms  that 
in  man  the  drug  has  no  influence  over  the  temperature. 

Enters. — Dr.  Gee  (^St.  Bartholomew' $  Hosp.  Rep.y  vol.  v.  p.  215)  waa 
the  first  to  announce  that  apomorphia  is  a  certain  and  prompt  emetic,  pro- 
ducing but  little  nausea,  and  having  the  great  advantage  of  acting  in  very 
small  dose,  a  tenth  of  a  grain  being  sufficient,  when  injected  under  the  skin, 
to  cause  vomiting  in  ten  minutes.  His  statements  have  been  confirmed  by 
very  many  observers,  excepting  that  the  dose  employed  by  Gee  is  usually 
considered  too  large.  Thus,  Dr.  Pierce  (British  Medical  Journal ^  1870,  p. 
274)  employs  one-fifteenth  of  a  grain,  and  M.  Bertrand  {Gaz.  Med.,  1874) 
has  vomited  with  .06  grain.  The  time  required  for  action  depends  largdy 
upon  the  amount  of  the  drug  exhibited.  After  very  small  doses  twenty 
minutes  may  elapse,  and  in  Bourgeois's  experiments  0.45  grain  produced 
violent  vomiting  in  less  than  two  minutes.  After  these  large  doses  the 
emesis  usually  recurs  once  or  twice  at  intervals  of  a  quarter  to  half  an 
hour.* 

A  knowledge  of  the  effects  of  narcotics  upon  the  action  of  apomorphia  is, 
of  course,  of  great  practical  importance.  There  is  as  yet  very  little  clinical 
evidence.  A  case  of  poisoning  with  bitter  almonds  has  indeed  been  reported 
(^Schmidt's  Jahrbilcher,  Bd.  civ.  p.  272),  in  which  the  injection  of  0.013 
grain  of  the  alkaloid  was  followed  by  prompt  emesis ;  but  it  is  evident  that 
no  inference  in  regard  to  narcotic  poisoning  could  be  drawn  from  this.  It  is 
inconceivable  that  there  should  be  any  differences  in  the  relation  between 

*  For  tho  doses  required  to  vomit  various  animals,  sec  Gax.  Mid.,  1874,  p.  4C6. 
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apomorphia  and  narcotism  in  man  and  in  animals,  and  the  subject  has  been 
investigated,  with  mostly  similar  but  insufficient  results,  upon  animals  by 
several  observers.*  In  dogs  chloral  retards,  or,  if  in  sufficient  dose,  prevents, 
the  emesis  of  apomorphia ;  during  chloroform-sleep  the  alkaloid  is  affirmed 
by  David  and  Dujardin-Beaumetz  to  be  powerless;  but  MM.  Coyne  and 
Budin  state  that  it  will  produce  cmt'sis  even  during  profound  anaesthesia  if 
the  dose  be  large  enough ;  David  found  that  in  a  dog  three  centigrammes 
of  morphia  prevented  the  occurrence  of  the  vomiting.  It  is  plain  that  these 
experiments  prove  no  more  than  that  narcotics  influence  the  action  of  apo- 
morphia as  they  do  that  of  every  other  emetic ;  and  the  probabilities  seem 
to  be  that  the  alkaloid  produces  vomiting  more  surely  than  do  our  ordinarily 
used  drugs.  The  emesis  is  probably  the  result  of  a  stimulant  action  exerted 
npon  the  nerve-centres ;  and  the  fact  that  afler  toxic  doses  vomiting  does 
not  occur  indicates  that  in  such  amounts  the  drug  paralyzes  these  centres. 

Local  Action, — Apomorphia  is  not  an  irritant,  so  that  the  hypodermic 
use  of  even  concentrated  solutions  of  it  elicits  in  the  lower  animals  no 
evidences  of  pain.  In  man  the  injections  have  sometimes  caused  intense 
pain,  probably  because  they  had  been  originally  improperly  prepared  or  had 
undergone  chemical  change. 

Therapeutics. — There  is  now  sufficient  evidence  to  show  that  apomor- 
phia is  a  safe  and  reliable  emetic,  possessed  of  advantages  which  have  already 
been  sufficiently  dwelt  upon.  It  may  be  used  whenever  it  is  desired  simply 
to  empty  the  stomach.  In  tutrcotic  poisoning  there  is  no  reason  why  it 
should  not  be  given  hypodcrmically  whilst  sulphate  of  zinc  or  some  mechan- 
ical emetic  is  exhibited  by  the  mouth.  Dr.  Jurasz  {Centralblatt  f,  d,  Med. 
Wissen.f'p.  499,  1874)  states  that  he  has  used  apomorphia  as  an  expectorant 
with  very  good  results. 

Administration. — Apomorphia  has  usually  been  given  hypodcrmically, 
but  it  may  be  exhibited  by  the  stomach  in  double  the  amount.  In  regard  to 
the  dose  for  adults  sufficient  has  already  been  said.  The  remedy  has  been 
used  in  children  with  asserted  advantage.  In  Vulpian^s  clinic  the  dose  given 
to  children  is  from  0.07  to  0.09  grain.  Dr.  Loeb  (Schmidt's  Jahrh.j  Bd. 
civ.  p.  272)  gave  hypodemiically  0.002  grain  to  an  infant  thirteen  months 
old  suffering  from  capillary  bronchitis;  the  free  vomiting  which  was  in- 
duced lefl  the  infant  much  exhausted.  In  a  very  few  cases  apomorphia  has 
&iled  to  vomit,  and  even  caused  startling  symptoms :  so  that  care  should  be 
exercised  not  to  push  the  remedy  too  far.  M.  Carville  affirms  that  three- 
tenths  of  a  grain  has  caused  a  syncopal  condition  in  an  adult,  and  M.  Prevost 
details  a  case  (Loyulon  Medical  Record,  1875,  p.  183)  in  which  syncope  and 
threatening  collapse  were  apparently  induced  by  a  very  small  dose.  In  chil- 
dren especially  must  care  be  exercised,  since,  according  to  Harnack,  the  drug 


•  E.  Harnaok  {Inc.  cit.) ;  0.  C.  David  {Oaz.  Mid.,  1874,  p.  465);  Dujardin-Beaumeti 
{BuU.  Tkirnp.,  Oct.  1874). 

27 


LOCAL  REMEDIES. 

is  very  liable  to  produce  oollupee.  The  ordinarj  solutiotiB  of  aponorpl 
undergo  a  rapid  change,  becoming  green  ;  and  Dr.  Loeb  lias  reported 
in  wliicb  very  alanning  symplonia  followed  the  use  of  such  a  eolution. 
M.  Couslantlne  Paul  etotcB  that  if  glycerine  be  usod  ae  the  sole  menstruum 
ttie  solution  will  keep  tlirce  or  four  days.  M.  Curville  (ffuz.  BelHiomadaiTe, 
1874,  p.  40S)  affirms  that  in  order  to  keep  the  solutiou  of  apomiirphine  it 
ouly  nccessar}'  to  add  glucose  to  it. 

In  the  eecondanr  list  of  the  U.  S.  Phomiacopwia  are  included  the  roola 
Gillenia  slipulacea  and  G,  trifuliata ;  also  Euphi/rbia  corollata  and  E.  iprcac- 
tiotiha,  all  indigenous  plants,  The  foruicr  of  tliese  are  conjointly  recognized 
as  GiSenta,  whiuh  is  said  to  be  a  mild  emetic,  resembling  ipecacuanha  in  tta 
action,  but  far  less  certain  :  the  latter  bear  the  names  of  the  plants  that  yield, 
them,  and  are  very  harsh  emetira,  capable  in  overdoses  of  acting  as  acrid' 
poisons.     I  have  never  known  of  the  exhibition  of  either  of  these  drugs. 

A  very  useful  stimulatiug  emetic  is  mii*lardjl<mr,  wry  prompt  uiid  ev< 
violent  in  ira  action.  It  acts  as  a  mechanical  emetic,  and  is  to  be  used  wh« 
it  is  desired  simply  to  evacuate  the  stomach  rapidly,  and  especially  v 
there  is  torpor  of  the  viscus.  As  it  is  geuomlly  to  be  had  at  oncie, 
especially  useful  in  such  emergencies  as  nnreoltc  poismnng.  It  has 
been  commended  in  Htrvout  coUapie,  such  ns  is  seen  in  malarial pemieit 
chill.  The  dose  b  a  heaped  dessertspoonful  in  half  a  pint  of  water,  repeated, 
if  necessary,  in  ten  minutes.  As  mustard  is  irritant  to  the  stomach,  if  it 
fail  to  act  It  should  not  be  repented  more  than  three  or  four  times,  even  i 
uarcotic  poisoning. 

Squill  {Scilla)  is  sometimes  used  us  u  hurali,  stimulating  mechanic 
emetic 

MINERAL   EMETICS. 

The  mineral  emetics  in  ordinary  use  are  tartar  emetic,  sulphate  of  anc, 
and  eulphale  of  copper.  As  tbcy  are  all  couaidored  elsewhere,  it  is  only 
neceaeary  here  to  say  a  few  words  in  regard  to  their  U»e  as  emetics. 

Tarliir  enulic  is  the  most  depressing  of  all  the  substances  here  spoken  of 
M  emetics.  It  is  rather  slow  in  its  action,  but  the  vomiting  which  it  causea 
is  preceded  and  accompanied  by  intense  nausea,  and  is  eiceedingly  violent 
and  persistent.  For  these  reosons,  tartar  emetic  is  rarely  used  simply  to 
unload  the  stomach,  except  in  the  absence  of  more  eligible  substances.  Its 
use  in  iiiSammatory  diseases  is  discussed  elsewhcro.  It  is  usually  believed 
to  be  a  centric  emetic  acting  by  absorption. 

Sulp/iale  of  zinc  IS  an  excellent  and  prompt  mechanical  emetic,  produdiq 
little  or  no  irritation,  and  is  to  be  preferred  above  all  others  when  an 
of  such  nature  is  needed.      In  iiarcotic  poisoaiiig  it  should  be  given  i: 
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biDaUon  with  ipecaouanba,  and  perhaps  be  preceded  by  mustard  whilst  it 
is  being  obtained  from  the  apothecary.  Thirty  grains  of  it  with  fifty  of 
ipecacuanha  may  be  given  as  the  first  dose,  and  a  mixture  of  fifteen  grains 
of  the  former  to  thirty  grains  of  the  latter  be  administered  every  fifteen 
minutes  until  the  desired  effect  is  produced  or  one  hundred  grains  of  the 
line  are  taken.  Beyond  the  latter  amount  it  would  be  hardly  safe  to  go, 
for  fear  of  causing  gastro-enteritis. 

Sulphate  of  copper  resembles  the  corresponding  zinc  salt  as  an  emetic,  but 
is  more  severe  and  irritating,  and  more  capable  of  causing  gastro-enteritis. 
The  full  dose  in  narcotic  poisoning  is  from  five  to  ten  grains,  which  should 
not  be  repeated  more  than  once. 

Powdered  cUum  is  a  mechanical  emetic,  which  has  been  especially  recom- 
mended in  membranovs  croup^  on  account  of  its  being  believed  to  act  bene- 
ficially upon  the  diseased  surfaces  in  its  passage  up  and  down  the  throat.  A 
heap  Mi  teaspoon  ful  of  it  may  be  given  in  molasses  or  syrup.  In  my  ezperi- 
ence  alum  has  proved  an  unreliable  emetic 
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Purgatives,  or  cathartics,  are  those  drugs  which  are  employed  in  medi- 
cine to  act  upon  the  intestinal  tract  so  as  to  produce  purgation,  or  catharsis. 
The  question  has  recently  been  a  good  deal  discussed  as  to  whether  purgation 
b  produced  by  an  increase  of  the  watery  secretions  or  of  the  peristaltic 
movements  of  the  intestines. 

M.  Thiry  {Sitzungsberickte  der  k.  k,  Acad,  d,  Wissemch.^  Bd.  1.)  experi- 
mented upon  this  subject  by  drawing  out  a  knuckle  of  intestine  through  a 
wound  in  the  linea  alba,  cutting  it  free  from  the  remainder  of  the  gut  with- 
out injuring  its  nerves  or  blood-vessels,  sewing  together  the  distal  and  proxi- 
mal ends  of  the  main  portions  of  the  intestines  so  as  to  re-form  a  continuous 
tube,  and  then,  after  closing  up  one  end  of  the  knuckle,  forcing  the  other 
into  the  wound  so  as  to  make  an  intestinal  ctd  de  sac  which  could  be  studied 
through  a  fistulous  opening.  In  dogs  which  had  recovered  after  this  opera- 
tion, Thiry  found  that  large  doses  of  the  sulphate  of  magnesium,  of  senna,  or 
of  croton  oil  failed  alike  to  increase  the  secretion  of  the  separated  piece  of 
intestine,  although  they  induced  violent  purging ;  further,  neither  concen- 
trat^ed  solutions  of  Epsom  salt,  nor  infusion  of  senna,  even  though  kept  in 
the  cul  de  sac  for  some  time,  were  able  to  increase  its  secretion  by  exosmose. 
More  recently.  Dr.  S.  Radziejcwski  has  made  an  elaborate  investigation  of 
the  subject  (^Reichert's  Archiv/Ur  Anat.y  1870,  p.  37).  As  the  result  of  a 
number  of  very  careful  analyses,  he  asserts  that  there  is  nothing  to  be  found 
in  the  stools  produced  by  the  sulphate  of  magnesium,  by  calomel,  castor  oil, 
croton  oil,  senna,  or  gamboge,  to  indicate  that  they  are  anything  besides  the 
ordinary  contents  of  the  upper  and  lower  bowels.  Dr.  Radziejewski  confirms 
the  fact  observed  by  C.  Schmidt,  that  the  stools  of  purgatives  contain  a  great 
deal  of  soda,  but  denies  that  this  proves  at  all  that  they  are  transudations, 
asserting  that  the  alkaline  salts  are  derived  simply  from  the  pancreatic 
fluid.  Dr.  Radziejewski  also  corroborates  the  confirmation  by  Asp  (Ludwig's 
Arbeiten,  1868)  of  the  discovery  of  Moreau,*  that  division  of  the  intestinal 
nerves  is  followed  by  free  serous  exudation  into  the  gut,  but  denies  that  pur- 
gatives act  by  paralyzing  the  vaso-motor  nerves,  because  croton  oil  injected 
into  a  loop  of  intestine  which  had  been  separated  by  two  ligatures  from  the 
remainder  of  the  gut  caused  both  vomiting  and  purging.   As  no  emulsifying 

*  Comptet'BettdMf  t.  Ixri.,  1868;  also  Asp,  Ludung*9  Arbeittnt  1868. 
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lobstance  was  contained  in  the  intestine,  he  declares  that  no  absoq)tion 
could  have  occurred,  and  that  consequently  the  general  intestinal  disturbance 
was  simply  due  to  increased  peristaltic  action,  caused  by  the  intomal  local 
irritation  of  the  oil  propagated  along  the  intestines.  The  experiments  of 
Thiry  have  also  been  repeated  by  Radziojcwski  with  croton  oil  and  with  sul- 
phate of  magnesium,  as  well  as  by  Schiff  {Nnove  Rlcherche  ml  Potere  dige- 
renie,  H.  Morgagni,  1867)  with  aloes,  jalap,  and  sulphate  of  sodium.  In  all 
cases  the  results  were  the  same  as  those  already  noted  as  obtained  by  Thiry. 
Carrying  his  investigations  still  further,  Radziejewski,  by  forming  intestinal 
fistulas  at  such  positions  as  would  enable  him  to  study  the  rate  of  passage  of 
the  intestinal  contents,  found  that  after  a  dog  is  fed  upon  flesh  the  small 
intestine  empties  the  partially-digested  food  into  the  colon  so  rapidly  and  in 
such  quantity  as  to  constitute,  so  to  speak,  a  normal  diarrhoea,  and  that  the 
long  delay  in  the  exit  and  the  hardening  of  the  faeces  occur  in  the  large  in- 
testine. The  liquid  which  passed  into  the  ascending  colon  agreed  in  all  its 
characteristics  with  the  stools  of  purgation.  Dr.  Radziejewski  also  claims 
to  have  established  by  direct  experimentation  that  the  peristaltic  movements 
of  the  small  intestine  were  affectod  very  decidedly  by  drastics,  and  to  some 
degree  by  Epsom  salt,  and  that  in  all  cases  the  large  intestine  was  still  more 
intensely  acted  upon.  Although  these  experiments  are  very  interesting,  it 
cannot  be  allowed  that  they  prove  what  is  claimed  for  them,  namely,  that 
purgatives  cause  no  increase  of  intestinal  secretion,  but  only  of  peristaltic 
action.  So  much  violence  to  natural  conditions  is  done  in  the  experiments 
after  the  method  of  Thiry  that  they  seem  worthy  of  very  little  weight.  The 
assumption  of  Radziejewski,  that  croton  oil  confined  in  a  loop  of  intestine  is 
not  absorbed,  is  a  pure  assumption,  and  his  experiment  does  not  warrant  the 
conclusions  drawn  from  it. 

The  other  facts  brought  forward  seem  to  prove  only  that  increased  peri- 
stalsis, especially  of  the  large  bowel,  plays  a  more  important  role  in  the 
induction  of  diarrhaca  than  has  been  assigned  to  it. 

Leaving  out  of  sight  for  the  moment  all  clinical  evidence,  the  fact  that 
previous  section  of  the  par  vagum  prevents  the  action  of  purgatives*  is 
opposed  to  the  German  theory,  since  it  is  almost  certain  that  the  division 
of  the  nerves  of  the  neck  does  not  arrest  peristaltic  movements.  Further, 
Armand  Moreau  (Archtvrn  Gen.,  Ce  s<»r.,  t.  xvi.  p.  234)  has  found  that  a 
solution  of  Epsom  salt  placed  in  a  knuckle  of  intestine  isolated  by  means 
of  two  ligatures  does  cause  a  serous  exudation  into  it,  and  in  repeating  M. 
Thiry's  experiments  (Gnz.  Med.,  1871)  he  has  obtained  opposite  results. 
His  experiments  indicate  three  possible  sources  of  fallacy  in  the  work  of  the 
previous  investigators :  first,  if  the  Epsom  salt  be  not  kept  in  the  intestine 
for  a  sufficient  length  of  time  (some  hours),  no  transudation  occurs ;  second, 
in  some  cases  the  inner  end  of  the  isolated  piece  of  intestine  fails  to  adhere, 

*  See  paper  bj  the  author,  American  Jonrmtl  of  the  Medical  Sviencet,  vol.  Ix.,  1870. 
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BO  that  thp  opening  is  not  obliterated,  and  the  matters  injected  into  the 
rested  crd  df  »ac  reallj  pass  into  the  peritoneal  cavity  ;  third,  atrophy  of  tl 
nucoua  memhrano  and  glandular  apparatus  oT  the  ctil  de  tac  oflen  follows 
almost  at  once  upon  the  operation,  and  of  course  neccssitateB  a  negative  result 
in  the  Bubseqneut  cxperimenifi.  Recently,  Dr.  Lauder  Brunton,  in  a  com' 
munication  to  the  Medical  Society  of  Lnndon,  hoa  stated  that  he  had  repeated 
Moreau's  experiments,  and  found  that  sulphate  uf  magneaiam  injected  into  tlio 
intestine  6f  a  cat  caused  about  two-thirds  of  a  draohm  of  fluid  to  he  eecretcd 
in  four  hours  by  each  uich  of  the  bowel  opcnitcd  on,  although  the  proportion 
of  sulphate  was  only  one  grain  to  an  inch  (^Med.  I'rat  and  CiTCJilar,  Dec. 
31,  I8T3).  In  furtlier  es  peri  men  ts  hy  Dr.  Brunton,  gamboge,  eluterium,  and 
croton  oil  gave  results  similar  to  those  of  the  Epsom  suit  (PractilioHer,  May, 
1875).  M.  Vulpiun  has  repented  the  experiments  of  Mureau,  and  found  that 
both  sulphate  of  magnesium  and  jalap  provoke  a  "  true  iutcstinal  catarrh  ;" 
the  vegetable  cathartic  at  the  same  time  increasing  the  peristallic  action,  but 
the  saline  having  no  such  effect  ( Gaz.  Mid.,  1873,  p.  300). 
(/^i(i.)also  affirms  that  he  haa  experimentally  determined  thataali 
increase  the  activity  of  the  peristaltic  movements. 

The  experimental  evidence  bearing  upon  the  question  under  discusaion 
BO  far  as  I  know,  all  included  in  the  above  summary :  it  is  very  far  from  di 
onstrating  that  increased  peristalsis,  and  not  increased  secretion,  is  the 
of  the  watery  stools  produced  by  purgatives.  The  evidence,  both  experi- 
mental and  clinical,  is  indeed  overwhelmingly  in  favor  of  increased  secretion. 
The  facte  proven  by  clinical  observations  and  by  experiment — that  pur^- 
tives  increase  greatly  the  secretion  in  an  isolated  knuckle  of  intestine,  that 
various  purgatives  act  when  t&kcn  into  the  blood,  and  that  in  these  cases 
elimination  by  the  bowels  occurs  ;  that  at  least  some  purgatives  (Headland, 
Action  of  Medicines,  London,  1867,  p.  443),  when  given  by  the  mouth,  are 
absorbed,  disappearing  from  the  alimentary  canal  and  reappearing  when  pur- 
gation oceura ;  that  the  stools  induced  by  overdoses  of  various  drastics,  as 
elal«rium,  are  so  euormous  an  to  cause  the  profoundest  depression,  and  even 
choleraic  oollapse,  in  a  very  few  hours ;  that  the  discharge  of  hydragoguoa 
contains  a  very  lai^e  percentage  of  soda,  the  alkali  of  the  scrum ;  that 
the  relief  obtained  in  portal  congestion  by  the  depiction  of  salines  is  very 
marked — are,  when  viewed  together,  to  my  mind,  incompatible  with  any 
other  belief  than  that  purgatives  cause  increased  secretion,  as  well  as,  in 
many  cases,  increased  peristalsis,  in  the  alimenlary  canal. 

The  question  of  the  action  of  drugs  upon  the  flow  of  bile  is  a  very  ii 
portant  one,  the  evidence  concerning  which  is  best  considered  under  11 
beadings :  first,  the  experimental ;  second,  the  clinical. 

The  experiments  upon  this  subject  which  have  attracted  most  atteni 
are  those  of  Dr.  Soott,  and  of  the  Edinburgh  committee,  of  which  Pi 
Bennett  was  cliaimian  and  Drs.  Rutherford  and  Gamgee  the  workers.  ' 
method  employed  both  by  Dr.  Scott  and  by  ibe  Edinburgh  comu]itt^>e 
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to  make  biliary  fLstuIsB  in  dogs  in  the  usual  physiological  method,  and,  after 
recovery  from  the  operation  had  taken  place  and  the  bile  regularly  escaped 
by  the  external  orifice,  to  administer  the  drugs,  especially  calomel  and  podo- 
phyllin,  and  study  the  effects  upon  the  excretion  of  bile.  Of  the  accuracy  of 
their  experiments  I  do  not  think  there  can  be  any  reasonable  doubt.  I  be- 
lieve they  prove  that  in  dogs  with  biliary  fistulsa  mercury  has  no  effect  upon 
the  flow  of  bile  unless  given  in  such  quantities  as  to  deteriorate  the  general 
health,  when  it  diminishes  the  biliary  secretion.  The  result  does  not,  how- 
ever, warrant  the  further  conclusion  that  mercury  does  not  increase  the  flow 
of  bile  in  healthy  dogs.  The  animals  were  in  such  an  unnatural  condition 
that,  in  spite  of  the  daily  ingestion  of  much  more  than  the  normal  amount  of 
food)  they  progressively  emaciated,  and  finally  died  apparently  of  inanition : 
moreover,  the  innervation,  and  very  possibly  the  blood-sui>ply  also,  of  the 
liver  was  very  much  interfered  with.  Under  these  circumstances  it  is  clearly 
conceivable  that  the  mercurial  or  other  purgative  might  in  the  uninjured  dog 
affect  the  biliary  secretion,  and  yet  fail  to  do  so  in  the  experiment,  hindered 
by  some  obscure  yet  efficient  cause.  Very  recently,  Dr.  A.  Ruhrig  has  ex- 
perimented {Strieker's  Medicin.  Jahrhiichery  1873)  in  a  method  which  simu- 
lates more  closely  the  natural  conditions ;  although  even  the  results  thus 
obtained  do  not  seem  to  me  entirely  conclusive.  In  curarized  dogs  in  whi(  h 
life  was  maintained  by  artificial  respiration,  he  placed  a  glass  tube  in  the  gall- 
duct  so  that  the  bile  could  escape  only  through  it.  Under  those  circum- 
stances, of  course,  after  a  time  secretion  ceased  ;  and  Dr.  Rohrig  experimented 
not  only  on  the  eflfcct  of  remedies  upon  the  secretion  whilst  naturally  going 
on,  but  also  upon  their  power  of  re-establishing  it.  He  found  that  large  doses 
of  croton  oil  (eighteen  drops)  thrown  into  the  duodenum  caused  an  immediate 
very  great  increase,  or  a  re-establishment,  of  the  secretion.  After  the  oil,  the 
vegetable  cathartics  were  most  active,  decreasing  in  power  in  the  following 
order :  colocynth,  jalap  and  aloes,  rhubarb  and  senna.  Castor  oil  had  very 
lictle  influence,  as  had  also  the  bitter  salts.  Calomel,  even  in  large  doses  (twenty 
grains),  very  rarely  re-established  the  secretion,  but  its  power  of  increasing 
and  maintaining  it  beyond  the  natural  time  for  cessation  was  very  marked. 

What  is  to  be  drawn  from  these  various  facts  ?  Evidently,  I  think,  but 
one  conclusion, — that  the  exi)erimental  evidence  at  present  does  not  warrant 
any  deductions  as  to  the  effect  of  purgatives  upon  the  biliary  secretion  of 
healthy  dogs.  The  canine  diet  and  digestion  are  so  different  from  the  human 
that  it  is  to  be  expected  that  medicines  acting  upon  the  digestive  apparatus 
will  influence  dogs  differently  from  man  :  thus,  I  have  given  doses  of  elaterium 
that  would  have  killed  a  man  to  some  of  the  camivora  without  causing  the 
slightest  purging.  In  view  of  these  facts,  the  only  fairly  deducible  conclu- 
sion in  regard  to  the  experimental  evidence  that  has  been  brought  forward 
is,  that  it  must  be  all  laid  aside  when  we  desire  to  study  the  question  as  to 
the  cholagogue  action  of  remedies  upon  man,  and  that  our  conclusions  must 
be  based  solely  upon  clinical  evidence. 
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In  regard  to  the  drastics,  there  can  be  little  doubt  that  almost  any  irritant 
purgative  will  to  a  greater  or  less  ext-ent  increase  the  escape  of  bile,  probably 
both  by  increasing  its  flow  into  the  duodenum  and  by  sweeping  it  out  of  the 
small  intestine  before  absorption  can  take  place.  There  are,  however,  two 
actively  purgative  substances  for  which  it  is  especially  claimed  that  they  are 
cholagogues :  namely,  calomel  and  podophyllin.  The  discussion  of  the  action 
of  these  will  be  found  under  their  respective  headings. 

Various  divisions  of  purgative  medicines  have  been  proposed  by  different 
authors ;  but  probably  the  most  convenient  arrangement  is  as  follows : 

1.  Laxatives. — Medicines  which  simply  unload  the  bowels,  and  are  not 
able  to  cause  active  purgation,  even  when  given  in  very  large  doses. 

2.  Purges. — Medicines  which  purge  actively,  but  are  not  capable  of  acting 
as  poisons,  even  in  very  large  amount. 

3.  Hydragogues,  which  produce  very  large  watery  stools  without  much 
irritation.  In  overdoses,  medicines  of  this  class  assume  some  of  the  char- 
acters of  those  of  the  next. 

4.  Drastics^  which  cause  great  irritation  of  the  24imentary  mucous  mem- 
brane, and  in  overdoses  are  violent  poisons. 

It  must  be  borne  in  mind  that  this  classification  is  somewhat  artificial ; 
that  the  effects  of  the  remedies  depend  much  upon  the  doses  in  which  they 
are  administered,  so  that  in  sufficiently  minute  quantity  a  drastic  may  act  as 
a  laxative ;  and  that  the  dividing-lines  between  the  groups  are  not  very 
distinct. 

Eneniata. — When  it  is  desired  simply  to  unload  the  lower  bowels,  the 
object  can  oflen  be  advantageously  attained  by  injecting  various  materials 
into  the  rectum,  so  as  by  mechanical  distention,  or  by  irritating  the  mucous 
membrane,  to  stimulate  the  peristaltic  action.  The  simplest,  least  irritant, 
and  least  active  enema  is  one  of  cold  water.  In  cases  of  habitual  constipation, 
especially  when  complicated  with  piles,  the  injection  of  a  pint  of  cold  water 
at  a  fixed  hour  daily  oflen  acts  most  kindly.  The  ordinary  opening  injection 
consists  of  a  pint  of  water,  and  a  tablespoonful,  each,  of  salt,  molasses,  and 
soft  soap ;  castor  oil  is  oflen  added  to  it,  and,  if  it  be  desired  to  make  it  very 
active,  a  teaspoonful  of  oil  of  turpentine. 

Forced  enemata. — The  forced  injection  of  large  quantities  of  water  for  the 
relief  of  certain  diseased  conditions  has  long  been  employed  in  an  irregular 
way ;  but  the  practice  has  become  more  common  since  Gustav  Simon  has 
proven  the  possibility  of  readily  filling  the  large  and  even  the  small  intes- 
tine, by  forcing  water  into  the  rectums  and  through  two  patients  suflfering 
from  intestinal  fistula,  the  opening  leading  in  the  one  case  into  the  large 
intestine  about  the  junction  of  the  caecum  and  ascending  colon,  in  the  other 
probably  into  the  small  intestine  (Archiv  d.  Klin,  Chir.,  xv.).  Recently 
Mosler  has  experimented  on  a  patient  in  whom  a  finger  introduced  through  the 
fistulous  opening  could  feel  the  ileo-cajcal  valve.  Using  a  method  to  be  shortly 
described,  he  found  that  in  two  minutes  from  the  time  water  first  entered 
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file  rectum  it  commenced  to  stream  from  the  orifice,  having  traversed  the 
whole  length  of  the  large  intestines  {Berlin.  Klin.  Wochemch.^  No.  45, 1873). 

Forced  encmata  are  of  especial  value  in  intuMusceptwii^  in  which  disease 
they  have  not  rarely  relieved  the  symptoms  at  once  by  mechanically  dis- 
tending and  unfolding  the  invaginated  gut.  Dr.  Mosler  also  commends 
them  in  hernia^  and  has  employed  them  as  anthelmintics.  As  such  they 
are,  of  course,  especially  useful  against  the  oxyuris  vermicular ift,  which  often 
inhabits  the  whole  of  the  large  intestines;  but  Dr.  Mosler  succeeded  with 
them  in  removing  a  large  tape-toorm^  probably  from  the  colon.  Especially  in 
the  case  of  the  Beat-worm  the  vermifugal  cnemata  should  be  medicated  ;  and 
probably  the  safest  and  most  efficient  substance  for  this  purpose  is  quassia. 
Dr.  Mosler  used  a  tablespoonful  of  chlorine-water  to  every  pint  and  a  half 
of  injection.  In  various  catarrhal  and  other  diseases  of  the  large  intestines, 
Dr.  Mosler  commends  these  large  enemata  as  a  means  of  cleansing  the  gut, 
removing  acrid  secretions  or  foreign  matters,  and  applying  local  treatment. 
A.  Ruhrig  (^Experim.  Untersuch.  ii.  d.  PhysioL  der  Gallenahsonderung^ 
Wien,  1873)  having  found  that  intestinal  injections  of  water  have  a  very 
great  influence  over  the  secretion  of  bile,  Dr.  Mosler  has  been  led  to  try 
forced  enemata  in  catarrhal  and  other  janndiceSj  with  asserted  good  results. 

In  administering  these  large  injections  a  syringe  should  never  be  used. 
The  apparatus  to  be  provided  consists  of  a  rectal  tube  of  hard  rubber,  with  a 
conical  point,  below  which  are  several  gorxl-sized  openings ;  an  india-rubber 
tube  two  feet  and  a  half  long  fitted  to  the  rectal  tube,  and  a  funnel.  The 
patient  should  lie  upon  his  back,  with  the  hips  elevated.  The  tube  being 
introduced  into  the  rectum,  the  free  end  with  the  funnel  is  raised  verti- 
cally, and  water  poureil  into  it.  When  it  is  desired  to  force  fluid  into  the 
small  intestine,  much  depends  upon  the  introduction  being  perfonned  slowly, 
and  the  patient  should  be  placed  upon  his  knees  and  shoulders,  so  that  the 
pelvis  may  bo  much  higher  than  the  shoulder.  It  is  essential  that  the  tube 
be  fitted  with  a  cock,  or  be  pinched,  so  as  to  regulate  the  passage  of  the 
liquid.     In  this  way  from  five  to  nine  pints  are  readily  injected. 

The  indications  to  fulfil  which  cathartics  are  used  are  as  follows : 

1.  To  unload  the  howeh. — It  is  not  necessary,  in  a  work  like  the  present, 
to  say  anything  about  the  evil  results  of  retained  fecal  matter,  but  only  to 
point  out  the  methods  of  relief.  Before  this  can  be  done  to  advantage,  how- 
ever, a  summary  of  the  causes  of  constipation  is  recjuired.  Constipation 
may  be  well  divided  into  acute  and  chronic.  Acute  or  trmjtorarf/  conffipa- 
tion  is  that  which  occurs  under  special,  transient  circumstances,  as  in  conva- 
lescence from  acute  disease,  and  in  pregnancy.  It  is  to  be  relieved  by  the 
use  of  laxative  articles  of  diet,  and,  this  not  sufficing,  by  laxatives  or  pur- 
gative medicines.  It  should  never  be  forgotten  that  acute  constipation  is 
sometimes  due  to  organic  affections  of  the  alimentary  canal,  such  as  enteritis 
or  intussusception,  or  is  caused  by  mechanical  obstacles,  such  as  a  hard 
foreign  body  or  an  enormous  gall-stone.     It  is  evident  that  such  cases  are 


426  LOCAL  REMEDIES, 

not  siiuplc  constipation ;  that  the  treatment  required  is  essentially  different 
from  that  of  the  latter  affection,  and  is  various  according  to  the  lesion.  For 
the  diagnosis  and  treatment  of  these  diseases  the  reader  is  referred  to  works 
on  the  practice  of  medicine.  Chronic  constipation  may  he  due  to  sedentary 
habits  of  life ;  to  habitual  overwork,  especially  of  the  nervous  system  ;  to  a 
deficiency  of  intestinal  secretion  and  of  peristalsis,  apparently  natural  to  the 
individual  and  without  obvious  cause ;  to  long-continued  voluntary  habit  of 
restraining  the  desire  to  go  to  stool ;  to  lead-  or  other  forms  of  poisoning  ; 
and  to  diseases  of  the  nervous  system  producing  a  paralytic  state  of  the 
intestinal  muscular  fibres.  It  is  evident  that  in  the  treatment  of  these 
various  forms  of  constipation  due  regard  must  be  paid  to  the  cause,  which 
should  always,  if  possible,  be  removed.  There  are  also  certain  cardinal 
principles  which  apply  to  the  treatment  of  all  forms  of  chronic  constipation. 
They  are  as  follows : 

1.  A  voluntary  effort  at  defecation  is  to  be  daily  made  at  a  fixed  hour, 
whether  the  desire  exist  or  not. 

2.  Medicines  are  to  be  avoided  as  far  as  possible,  a  sustained  effort  being 
made  to  regulate  the  bowels  by  means  of  diet. 

3.  In  very  many  cases  the  daily  use  of  enemata  of  cold  water,  with  atten- 
tion to  diet,  suffices  to  attain  the  desired  result. 

4.  If  medicines  become  necessary,  as  small  an  amount  as  will  suffice,  and 
the  mildest  drugs,  are  to  be  used.  Purgatives  or  laxatives  are  at  best  merely 
temporary  devices,  and  if  abused  in  costiveness  increase  the  trouble.  So  far 
as  can  be,  the  attempt  should  be  to  produce  a  permanent  impression,  an  alter- 
ation of  the  intestinal  glandular  action  or  peristalsis.  Thus,  when  utony  of 
the  muscular  coat  exists,  strychnia,  or,  according  to  recent  experiments  and 
clinical  observations.  Calabar  bean  (see  page  304),  may  be  employed  :  if  the 
hepatic  or  other  glands  are  habitually  torpid,  nitro-muriatic  acid  may  be 
administered. 

When  constipation  is  attended  with  low  spirits  and  a  coated  tongue,  it  is 
almost  always  due  to  a  deficiency  of  secretion,  and  may  be  looked  upon  as  a 
form  of  dyspepsia :  in  such  cases  nitro-muriatic  acid  is  especially  valuable, 
but  sometimes  a  mild  mercurial  course  seems  almost  imperative. 

A  second  use  of  cathartics  under  the  present  indication  is  to  remove 
offending  materials,  as  indigestible  or  irritant  food,  foreign  bodies,  acrid 
discharges,  etc.  For  these  purposes  a  brisk,  quickly-acting  purgative  is 
generally  best. 

2.  To  deplete, — On  account  of  the  large  serous  flow  which  they  produce, 
the  hydragogue  cathartics  when  freely  exhibited  cause  a  very  decided  general 
depletion. 

Local  depletion  by  means  of  cathartics  is  called  for  in  congestion  of  the 
portal  circulation,  as  well  as  in  dyseixtery  and  other  acute  intestinal  inflam- 
mations. Under  the  first  of  these  conditions  may,  we  think,  be  included 
without  violence  cases  of  the  so-called  "  torpidity  of  the  liver,"  which  will 
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be  discussed  in  the  article  upon  calomel.  In  acute  intestinal  inflammations 
the  salines  are  to  be  preferred  when  depletion  is  desired,  as  they  produce 
Tery  large  serous  discharges  and  are  not  at  all  irritant. 

3.  To  promote  absorption, — By  emptying  the  blood-vessels  the  cathartics 
favor  the  absorption  of  the  exuded  fluid  in  general  dropsy.  For  this  purpose 
the  hydragogues,  and  especially  elaterium,  are  the  b^t  purgatives.  The 
production  of  catharsis  is  the  surest  method  of  relief  in  general  dropsy^  also 
in  ascites ;  in  other  forms  of  local  effusion  its  effects  are  less  marked.  As, 
however,  purgation  is  the  most  exhausting  of  all  the  plans  employed  for  the 
cure  of  dropsy,  due  r^ard  must  always  be  had  to  the  strength  of  the  patient. 
It  is  frequently  necessary  actively  to  support  or  even  to  stimulate  while  it  is 
being  carried  out. 

4.  To  revulse. — The  long  tract  of  the  alimentary  canal  affords  a  great 
extent  of  surface  upon  which  to  practice  revulsion  in  certain  brain-diseases, 
as  in  mania  and  rheumatic  or  gouty  irritation  of  the  cerebi'um.  In  hyper- 
stmia  of  the  brain,  purgatives  do  good  by  depleting  as  well  as  by  acting  as 
revulsives.     The  drastics  should  be  preferred. 

5.  To  eliminate, — It  cannot  be  doubted  that  the  use  of  purgatives  in  such 
diseases  as  fevers  and  cholera,  with  the  idea  of  eliminating  some  materies 
morhi,  rests  simply  upon  a  crude,  unproven,  and  probably  false  pathology.  In 
rheumatic  disease  and  in  gout  it  is  more  probable  that  they  do  good  in  this 
way,  although  it  is  by  no  means  certain  that  the  advantage  derived  from  their 
use  is  not  simply  due  to  depletion.  In  cases  of  retained  renal  secretion,  the 
evidence  is  very  decided  that  they  do  aid  in  separating  the  products  of  retro- 
grade metamorphosis  from  the  blood.  * 

6.  To  influence  the  pelvic  circulation, — The  only  purgative  used  for  this 
purpu.se  is  aloes,  in  the  article  upon  which  all  that  is  necessary  will  be  said 
upon  the  subject. 

LAXATIVES. 

As  has  been  already  stated,  constipation  should  always,  when  possible,  be 
overcome  by  laxative  food.  There  are  two  qualities  by  virtue  of  which  food 
is  laxative.  Chief  of  these  is  hulk.  All  aliment  which  contains  a  large 
amount  of  innutritions  material  affords  a  large  residuum,  which,  by  distend- 
ing the  intestine,  stimulates  peristalsis.  Contrariwise,  articles  of  diet  which  are 
highly  nutritious  and  afford  but  little  residuum  are  constipating.  This  holds 
good,  more  or  less  strictly,  among  the  lower  animals.  Thus,  the  flesh-eating 
carnivora  are  habitually  constipated ;  the  grass-eating  herbivora  very  gener- 
ally lux.  Owing  to  its  containing  so  little  of  the  innutritions  portion  of  the 
grain,  the  finest  white  flour  favors  a  costive  habit,  whilst  the  "  cracked  wheat,'* 
in  which  the  whole  grain  is  eaten,  is  laxative ;  as  to  a  still  greater  degree  is 
bran,  which  is  composed  almost  wholly  of  the  husk  of  the  wheat,  the  least 
nutritious  portion  of  it,  and  therefore  leaves  a  large  residuum  after  digestion. 
Cracked  tc/wat  is  boiled  into  a  sort  of  jelly-like  mass,  and  eaten  with  cream 
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and  sugar,  whilst  hran  is  taken  in  the  form  of  bran  bread,  bran  crackers,  or 
bran  mush.  UnhoUed  flour ^  containing  the  whole  of  the  grain,  is  about  equal 
to  cracked  wheat,  and  is  of^en  made  into  bread.  Indian  meal^  in  the  form  of 
cakes  or  of  mush,  is  highly  nutritious,  and  somewhat  laxative ;  oatmeal  is 
decidedly  laxative,  scarcely  so  much  so  as  bran,  but  much  more  nutritious. 
When  it  agrees  with  the  stomach,  and  is  easily  digested,  it  is  probably  the  best 
of  all  these  laxative  articles  of  food.  As  the  oats  produced  in  warmish  cli- 
mates are  very  inferior,  care  should  be  taken  to  procure  oatmeal  manufactured 
from  Northern  grain.  It  should  be  thoroughly  cooked,  and  is  best  eaten  in 
the  form  of  a  thick  porridge.  In  dyspepsia  all  of  these  articles  sometimes 
disagree  with  the  stomach  and  cannot  be  used. 

Some  dietary  articles  seemingly  possess  dynamic  laxative  powers, — t'.^.,  they 
exert  a  direct  action  which  is  not  mechanical,  but  is  similar  to,  although  far 
less  active  than,  that  of  the  true  purgatives.  They  intensify  the  intestinal 
action.  Chief  among  substances  of  this  class  are  molasses  (^Synipus  Fuscns^ 
U.S.),  and  its  congener,  brown  tngar;  white  sitgar  (^Saccharumy  U.  S.)  prob- 
ably does  not  share  these  laxative  powers ;  sugar  ofmUk  (^Saccharum  Lactis, 
tJ.  S.)  is  probably  also  nearly  inert.  Of  course,  great  care  is  usuaUy  neces- 
sary in  taking  advantage  of  the  laxative  virtue  of  molasses,  on  account  of 
the  danger  of  producing  fermentation  and  acidity  in  the  primse  vis.  An 
obvious  deduction,  however,  is  to  encourage  the  use  of  brown  instead  of 
white  sugar  in  those  of  constipated  habit. 

There  are  certain  foods  which  combine  the  two  methods  of  action  spoken 
of.  Chief  among  these  are  the  fresh  acidulous  fruits — such  as  apples,  pears, 
etc. — and  the  dried  fruits.  Of  the  latter,  the  fig  {Ficus^  U.  S.)  is  one  of  the 
most  palatable,  and,  owing  probably  to  the  great  number  of  small  seeds  which 
it  contains,  is  the  most  efficient.  Prunes  are  nearly  as  agreeable  as  figs.  To 
a  limited  extent  the  finest  varieties  of  them  may  be  eaten  raw  ;  but  they  are 
especially  to  be  recommended  stewed.  When  it  is  necessary,  a  pinch  of 
senna-leaves  may  be  cooked  with  them,  and,  if  it  be  not  made  too  large,  in- 
creases the  activity  of  the  dessert  without  affecting  its  flavor. 

Among  constipating  articles  of  diet,  it  is  only  necessary  to  call  attention  to 
milk  as  one  of  the  most  decided  of  the  class. 

The  laxative  remedies  of  the  U.  S.  Pharmacopoeia  are  as  follows : 

TAMAEIKDUS-TAMAEINDS.   U.  S. 

The  preserved  fruit  of  the  Tamarindus  Indica,  a  large  tree,  native  of  the 
East  and  West  Indies.  The  fruit  is  a  broad,  compressed  pod,  usually  from 
four  to  six  inches  long,  somewhat  curved,  with  an  exterior  brown  hard  rind. 
It  contains  seeds  inclosed  in  cells  formed  of  a  tough  membrane,  between  which 
and  the  rind  is  an  acid  pulp,  the  medicinal  part  of  the  fruit.  Tamarinds  are 
preserved  for  market  by  stripping  off  the  outer  rind,  packing  the  inner  por- 
tion in  layers, 'and  pouring  on  boiling  syrup.  In  the  market  they  are  offered 
as  adhesive  masses  composed  of  pulp,  membranes,  strings,  and  seeds,  and 
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having  a  sweet,  acidalous  taste.  They  contuo  a  good  deal  of  citric  acid,  much 
leas  of  the  tartaric,  and  a  little  of  the  malic  acid.  They  are  used  chiefly  in 
making  refrigerant  acidulous  drinks  for  fever,  and  in  convalescence  as  a  laxa- 
tive article  of  diet,  half  an  ounce  to  an  ounce  or  more  being  eaten  like  pre- 
serves.    They  enter  into  the  officinal  confection  of  senna. 

HANNA-HAKHA.  U.S. 

An  exudation  of  the  European  ash,  Fraxinus  Omus,  chiefly  produced  in 
Sicily  and  Calabria.  There  are  three  varieties  of  it.  The  he&t^  flake  manna, 
occurs  in  unequal,  rough,  stalactite-like  pieces  with  a  crystalline  or  granular 
fi'acture,  and  is  obtained  in  the  hottest  and  dryest  weather  in  July  and  Au- 
gust. The  next  quality,  nianna  in  sorts,  consists  of  pieces  of  flake  manna, 
mixed  with  a  soft  brownish  matter ;  it  is  obtained  in  September.  FcU  manna, 
a  soft  viscous  mass,  which  exudes  during  the  wet  weather  in  the  latter  part 
of  October  and  in  November,  is  the  least  valuable  variety.  Manna  has  a 
slight  odor,  a  sweet,  mawkish  taste,  and  should  contain  from  forty  to  eighty 
per  cent,  of  the  saccharine,  active,  crystalline  principle  Manntte,  which  differs 
from  ordinary  sugar  in  not  containing  equal  parts  of  hydrogen  and  oxygen, 
and  is  therefore  not  readily  convertible  into  grape  sugar  or  its  derivative, 
alcohol. 

Therapeutics. — Manna  is  a  gentle  laxative  in  large  doses,  sometimes 
causing  flatulence  and  pain.  It  is  rarely  used  by  itself,  but  is  added  to  infu- 
sions of  more  powerful  purgatives,  to  cover  their  taste  and  aid  in  their  effects. 
The  laxative  dose  for  an  adult  is  half  an  ounce  to  two  ounces ;  for  a  child, 
one  to  four  drachms  in  an  aromatic  infusion. 

Cassia  Fistula. — Purging  Cassia  b  the  pulp  of  a  hard,  blackish,  cylin- 
drical pod  from  one  to  two  feet  in  length  and  about  an  inch  in  diameter, 
having  on  one  side  a  single  and  on  the  other  a  double  dark  band,  running  the 
whole  length  of  the  pod,  and  marking  the  positions  where  its  valves  are 
united.  The  pods  are  produced  by  a  large  tre^e.  Cassia  fistula,  a  native  of 
£gypt  and  India.  The  dark,  sweetish,  acidulous,  officinal  pulp  may  be  used 
as  a  laxative  in  doses  of  half  an  ounce,  but  is  apt  to  cause  griping.  It  enters 
into  the  confection  of  senna. 

HAOKESIA.   U.S. 

The  U.  S.  Pharmacopoeia  contains  in  its  primary  list  the  carbonate  of 
magnesium,  and  among  its  preparations  magnesia,  which  is  made  by  heating 
the  carbonate  to  a  red  heat  in  an  earthen  vessel.  In  commerce  there  are 
two  varieties  of  both  substances,  which  are  known  as  the  heavy  and  the 
lights  and  differ  only  in  their  physical  characters,  the  particles  being  differently 
aggregated.  The  carbonate  of  magnesium  is  manufactured  by  precipitating 
a  solution  of  the  sulphate  of  magnesium  by  one  of  the  carbonate  of  sodium. 
If  the  two  solutions  be  concentrated,  the  dense  or  heavy  carbonate  falls;  on 
the  other  hand,  if  the  solutions  be  dilute,  the  precipitate  is  a  light  carbonate. 
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Heavy  magnesia  is  obtained  by  calcining  a  heavy  carbonate ;  light  n 
by  using  a  light  carboualu.  Both  of  thcae  subst&nces  are  of  a  milk-whiM  J 
color,  and  occur  in  powder  ;  the  carbonate  sometimes  in  very  light  cubioal  .1 
blocks.  They  are  both  practically  insoluble  in  wal«r,  freely  so  in  dilute  acidi  J 
and  in  the  presence  of  acids  they  both  ad  as  alkalies. 

T H  ERA PEti Tied. — Magnesia  and  its  carbonute  act  in  the  same  manner  upon 
the  human  economy,  being  both  antacid  and  laxative.     For  their  purgative 
powers  they  are  probably  dependent  upon  the  presence  of  acids  in  the  primaa 
viie,  and  hence  their  efTects  vary.     They  are  sometimes  taken  us  habitual 
luxfltives  by  persons  suffering  from  add  lii/sjiepiia;  but,  as  they  are  said  at 
times  to  accumulate  in  the  intestines  and  to  do  harm  mechanically,  this  use 
of  them  should  be  discountenanced.     They  are  very  fmjuently  employed  ia 
conjunction  nith  Epsom  salt,  senna,  or  other  of  the  more  powerful  purgjt-  1 
lives,  on  account  of  their  antacid  properties.     Their  chief  use  is  in  acute  ij 
acid  dj/tpeptia,  in  tick  headaclic,  in  some  forms  of  diurrhuta  with  cscesMve  1 
acidity  in  children,  in  gotU,  rkefmalam,  und  in  various  ailanvoiu  a 
wherever,  in  a  woi-d,  a  laxative  antacid  is  indicated. 

Administkation. — The  dose  of  the  raubonate  is,  for  a  child  a  year  old,  ] 
from  five  to  twenty-five  grains,  according  to  the  effect  desired ;  for  on  adul^  J 
hair  a  drachm  to  LalTan^un^ ;  that  of  the  magnesia  is  about  one-fifth  leas,  ] 

SULPHnfi.   (B.) 

Sulphur  is  officinal  in  three  furma :  SuLPHUE  Sitblimatdm,  or  Fhuitn  J 
of  Sulphur;   SuLPRtTB  Lotum,  or  Waahed  Sulphur;  and  SuLPUUR  Pr*-  J 
CIPITATU.M.  or  Precipitated  Sidphitr.     The  first  of  these  is  made  by  sab-  1 
liming  sulphur  into  cool  ehombers,  and  always  contains  some  tiulphuHu  acid, 
generated  during  the  process.     When  freed  from  the  acid  by  washing  widi 
warm  water,  it  constitutes  the  washed  sulphur.     The  U.  S.  Pharmaeopteia 
directs  the  precipitated  sulphur  to  ha  prepared  by  boiling  lime  and  sulphur 
together,  so  as  to  form  a  sulphide  of  eoleiuiu,  and  precipitating  this  with 
muriate  acid. 

The  sublimed  and  the  washed  sulphur  occur  as  sulphur-yellow,  otystaltia 
powders ;  the  prei;ipilal4.-il  us  a  whitish  powder,  whose  particles  are  often  o 
hercn.  into  friable  lumps.  Sulphur  is  not  only  as  a  crystalloid  dimoTphouB, 
but  ia  capable,  under  the  action  of  beat,  of  assuming  various  allotropic  fonns. 
For  an  account  of  these,  and  for  its  chL-mical  properties  in  general,  the  reader 
is  referred  t«  works  on  chembtry.  It  is  insoluble  in  water,  but  soluble 
alkaline  solutions,  in  alcohol,  the  fixed  and  volatile  oils,  chloroform,  ether, « 

PursiOiAiQiCAL  Action. — When  applied  locally,  sulphur  is  almost  «id| 
out  influence.  Taken  internally,  owing  to  its  solobility  in  the  alkaline  juin 
of  the  intestines,  it  is  absorbed  to  a  greater  or  le«a  extent,  and  has  been  de- 
lected in  the  milk,  sweat,  urine,  and  even  in  the  breath.  At  the  same  time, 
if  in  sufficient  quantity,  it  nets  as  u  mild  laxative,  producing  soft,  semi-liijaid, 
feculent  stools,  uecompuuied  generally  with  muth  offensive  flatus  of  sulphth 
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retted  hydrogen.  It  is  affirmed  that  in  some  instances  the  latter  gas  has 
hoen  so  freely  generated  and  absorbed  us  to  cause  systemic  poisoning.  Cases 
have  also  been  reported  in  which  the  flowers  of  sulphur  acted  as  an  irritant 
poison ;  but  this,  without  doubt,  has  been  owing  to  their  containing  a  large 
quantity  of  sulphuric  acid.  Its  continued  use  has  probably  some  effect  upon 
nutrition ;  the  secretions  generally  are  slightly  increased,  and  some  have 
affirmed  that  the  temperature  is  somewhat  elevated ;  but  the  truth  of  this  is 
certainly  very  doubtful.  The  results  of  clinical  experience  indicate  that  it 
has  an  especial  tendency  to  act  upon  the  skin  and  mucous  membranes. 

Therapeutics. — As  an  habitual  laxative,  sulphur  has  been  used  with 
asserted  advantage  in  cases  of  hemorrhoids  and  of  chronic  rheumatism.  In 
subjects  of  the  latter  disease  it  is  claimed  that  it  exerts  a  beneficial  alterative 
influence,  especially  in  sciatica  and  in  lumbago  and  other  varieties  of  mus- 
cular rheumatism.  It  has  also  been  employed  as  an  alterative  in  various 
cutaneous  affections ;  and  in  the  form  of  natural  sulphur- waters,  used  exter- 
nally and  internally,  there  is  much  testimony  as  to  its  value  in  both  rheu- 
matic and  skin  diseases.  Sulphur  is  very  largely  used  as  a  parasiticide  in 
cases  of  itch.  Dr.  Tilbury  Fox  recommends  its  application  in  the  following 
manner.  He  says,  "I  have  applied  to  all  papules  and  vesicles  the  following 
ointment :  sulphur,  half  a  drachm  ;  ammonio-chloride  of  mercury,  four 
grains ;  creasote,  four  drops ;  oil  of  chamomile,  ten  drops ;  and  an  ounce  of 
lard.  This  is  rubbed  in  night  and  morning  for  three  days,  especially  to  the 
interdigits  and  wrists ;  the  same  shirt  is  kept  on  till  the  third  day,  when  it  is 
changed  and  a  warm  bath  given.  The  use  of  the  parasiticide  for  two  or 
three  days  should  be  followed  by  a  good  washing  and  the  discontinuance  of  the 
remedy  for  a  night.  If  the  patient  be  not  troubled  with  itching  during  the 
night,  we  may  conclude  that  the  acari  are  killed,  and  all  we  need  to  do  is  to 
guard  against  the  hatching-out  of  fresh  acari  by  the  light  application  of  our 
parasiticide  once  a  day  to  any  *  pimply'  or  itchy  place  for  a  few  days  longer, 
taking  care  that  the  foul  clothes  are  well  heated  or  scalded.  *  Not  too  strong 
and  not  too  long,*  is  my  rule  in  the  use  of  remedies  for  scabies.  The  occur- 
rence of  red,  rough,  erythematous  patches  is  a  sign  that  the  remedy  itself  is 
creating  a  disease." 

Administration. — Sulphur  is  generally  given  in  powder,  mixed  with 
syrup  or  molasses.  Dose,  as  an  alterative,  ten  to  twenty  grains  three  times 
a  day ;  as  a  laxative,  one  to  three  drachms  at  bedtime. 

PoTASSll  SuLPHURETUM,  U.  S. — Sulphuret  of  Potassium  (KS)  is  pre- 
pared by  heating  together  sulphur  and  carbonate  of  potassium.  It  occurs  in 
liver-brown  fragments,  which  form  an  orange-yellow  solution  in  water.  Its 
taste  is  acrid,  alkaline,  and  very  disagreeable.  When  moistened,  it  feebly 
emits  the  odor  of  sulphuretted  hydrogen. 

Locally  applied,  the  sulphuret  of  potassium  is  a  very  decided  irritant. 
Taken  in  large  quantities,  it  is  a  violent  corrosive  poison,  and  is  said  to 
have  produced  fatal  gastro-intestinal  inflammation.    In  medicine  it  has  until 
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within  a  very  abort  time  l^ecD  euplojed  only  externally.     It  has  boon  used  J 
as  a  stimulatiiig  DiDUnent  (5ss  to  3j)  ia  varioiu  skin-affoctions,  and  is  ■ 
used  for  the  formation  of  Bu]phur-baths,  the  strength  of  whiub  should  vary, 
MMwrding  to  the  rcquirementa  of  special  cases,  from  two  to  six  ounces  uf  the 
drug  in  thirty  gallons  of  water.     They  should  be  taken  warm,  the  patient 
remaining  in  from  twenty  minutes  to  two  houn^,  and  are  said  to  eauae  & 
general  excitement,  amounting  in  some  susceptible  persons  to  high  fever.  I 
When  employed  strong,  they  sometimes  occosiun  a  papular  eruption,     Th^  J 
have  been  used  in  clironie  rJteuinaiUm  and  in   various  tcali/  tkiii-dUeatet.  ] 
Sulphide  of  Gikium.—Ia  the  Z«ince(  for  February,  1874,  Dr.  Sidney  ] 
Ringor  rocommeDds  In  the  most  laudatory  manner  this  remedy  in  minulA  | 
froquently-rcpeated  doses  in  boiU  when  they  appear  in  successive  crops,  and  ] 
in  various  tcru/aioiu  and  other  unhealthy  tores,  such  as  occur  especially  in  j 
children,  also  in  scrofulous  glandular  ealargemetilt.     He  exhibits  a  tenth  of  J 
a  grain  every  hour. 

PURGES. 

OLEDM  HIOINI-OASTOB  OIL.   U.S. 

A  fixed,  nearly  odorless  oil,  of  a  nauseous  taste,  obtained  from  the  seeds  J 
of  the  Ricinua  communis  by  expression.  The  seeds  are  slightly  « 
before  being  put  under  pressure,  so  as  to  liquefy  their  contained  oil ;  bimI  | 
the  crude  oil  obtutncd  from  them  is  boiled  with  a  small  amount  nf  water, 
so  ae  to  coagulate  its  albuminous  impurities,  The  oil  was  formerly  manu- 
factured by  means  of  alcohol,  also  by  heating  the  seeds  or  by  boiling  them 
in  water,  and  several  varieties  of  it  existed ;  but  these  are  no  longer  in  the 
market.  Castor  oil  is  remarkable  for  being  soluble  not  only  in  ether  but 
also  in  aloohul.  The  cattor-oU  tecdt,  or  beant,  as  they  are  commonly  called, 
contain  an  acrid  fixed  principle,  which  makes  them  exceedingly  poisonous. 

Physio  LOGICAL  Eppects. — Castor  oil  acts  upon  the  haman  organism  &S 
a  niild  but  decided  pui^tive,  producing  copious  fluid  fecal  discharges,  and 
in  overdoses  sometimes  vomiting,  and  always  purging  freely.  It  is 
of  some  doubt  whether  the  properties  of  the  officinal  oil  are  or  are 
to  the  presence  of  a  minute  quantity  of  the  acrid  principle  of  the  secdBjl 
although  the  probabilities  are  in  favor  of  the  affirmative  propositioc  ~' 
the  oil  or  its  active  principle  is  absorbed  is  proven  by  analogy,  and  by  tl 
facts  that  in  children  it  uimetinics  purges  when  rubbed  upon  the  skin  of  the* 
abdomen  (Can vane,  quoted  by  Stillti),  and  that  when  taken  into  the  stomach 
it  baa  been  known  to  exudu  from  the  skin  (Ward's  case,  London  Sfed.  Oat., 
vol.  X.  p.  37"}-  In  regard  to  its  existence  in  tbo  stools,  the  testimony  ii 
conflicting.  Thus,  Bucbeim  ( IVrcAoio'i  Archiv,  Bd.  xii.),  although  he  sr*-  * 
mitted  the  passages  produced  by  it  to  careful  chemical  manipulation,  faile4'l 
to  detect  it  or  any  uf  its  derivatives  in  them;  but  Bird  (quoted  by  StilUyl 
and  fitber  ubsen-ers  affirm  that  it  can  be  seen  by  llie  eye  in  the  dejecta,  f 
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either  as  oil  or  in  the  form  of  caseous  flakes.  According  to  the  experiment 
(quoted  by  Stills)  of  Hale  upon  himself,  half  an  ounce  of  castor  oil  injected 
into  a  vein  produces  malaise,  nausea,  ^intness,  anxiety,  and  general  dulness 
and  depression,  without  purging. 

Therapeutics. — On  account  of  the  mildness  of  its  action  and  an  especial 
property  which  it  appears  to  have  of  soothing  an  irritated  bowel,  castor  oil 
is  constantly  employed  whenever  it  is  desired  simply  to  evacuate  the  in- 
testinal canal ;  not  so  much,  however,  in  chronic  constipation  as  when  a 
temporary  action  is  alone  required.  In  various  inflammatory  or  irritative 
affections  of  the  alimentary  canal,  castor  oil  is  of  the  greatest  service,  partly, 
no  doubt,  by  removing  acrid  irritating  secretions  or  foreign  materials,  such 
as  undigested  food,  and  partly  by  causing  a  depletion  of  the  congested  vessels, 
but  also  apparently  by  virtue  of  an  almost  specific  power,  which  renders  it 
the  most  satisfactory  cathartic  in  these  cases.  This  is  especially  seen  in  the 
acute  diarrhoeas  and  even  in  the  chrome  enteritis  of  children,  but  also  holds 
good  in  the  diarrhoeas  and  dysenteries  of  adults. 

Within  the  last  few  years  a  good  deal  has  been  written  in  regard  to  the 
use  of  the  leaves  of  the  castor-oil  plant  as  a  galactago^uey  and  sufficient  evi- 
dence has  been  brought  forward  to  render  them  worthy  of  some  confidence. 
A  poultice  made  of  the  fresh  leaves  should  be  applied  to  the  breasts,  and  a 
teaspoon  ful  of  a  fluid  extract,  prepared  from  the  same,  should  be  exhibited 
three  or  four  times  a  day. 

Administration. — Castor  oil  is  very  repulsive  to  the  palate,  so  much  so 
as  to  nauseate,  or  even  vomit,  by  its  taste,  some  susceptible  individuals.  It 
has  been  the  habit  to  administer  it  in  emulsion  with  a  strong  mint-water,  or 
to  give  it  in  the  froth  of  porter  or  in  a  cup  of  hot  coffee ;  but  by  far  the 
best  plan  is  to  mix  it  with  an  equal  part  of  glycerine  and  to  add  two  or  three 
drops  of  the  oil  of  cinnamon  or  of  gaultheria  to  each  dose.  The  substances 
do  not  stay  mixed,  but  separate  on  standing :  when  used,  they  may  be  made 
temporarily  to  recombine  by  shaking  the  bottle.  As  glycerine  has  feeble 
laxative  power,  an  ounce  of  this  mixture  represents  a  little  more  than  half 
an  ounce  of  the  oil.  It  should  be  taken  directly  out  of  the  spoon.  The 
full  purgative  dose  of  the  oil  is  half  an  ounce  to  an  ounce  for  an  adult ;  for 
an  infant  a  year  old,  one  to  two  teaspoonfuls.  In  dysentery  it  is  sometimes 
advantageous  to  give  the  drug  in  small  dose  every  three  hours  until  a  decided 
purgative  operation  is  induced. 

Toxicology. — x\lthough  castor  oil  is  harmless,  yet  the  beans  contain  an 
acrid  principle,  which  renders  them  exceedingly  poisonous,  three  of  the  beans 
having  sufficed  to  destroy  the  life  of  a  man  (^Med,  Times  and  Gaz.,  May, 
18G1).  The  symptoms  do  not  usually  come  on  until  from  two  to  five 
hours  after  the  ingestion  of  the  poison,  when  severe  abdominal  pain  is  felt, 
accompanied  by  violent  vomiting  and  by  purging,  which  after  a  time  may 
become  bloody,  and  soon  ushers  in  a  stage  of  collapse,  with  or  without  severe 
muscular  cramps,  with  cold  sweating  skin,  contracted  features,  thirst,  rest- 
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lessncfis,  small  rapid  pulse,  and  sometimes  the  general  appearance  of  Asiatic 
cholera.  After  death,  intense  redness  and  even  abrasion  of  the  stomach  and 
of  the  small  intestines  are  found.  The  treatment  should  consist  in  the 
evacuation  of  the  stomach  and  bowels  by  mild  emetics,  such  as  ipecacuanha 
and  warm  water,  and  by  mild  cathartics,  such  as  castor  oil,  provided  nature 
has  not  already  sufficiently  fulfilled  the  indications,  and  in  the  free  use  of 
opium  and  demulcent  drinks,  the  early  external  application  of  leeches  and 
of  emollient  poultices,  and  the  swallowing  of  small  pieces  of  ice :  in  other 
words,  the  treatment,  after  evacuation,  should  be  that  of  acute  gastro-enteritis. 

HTDBABOTBUH.  U.S. 

The  only  preparations  of  mercury  which  are  used  as  purgatives  are 
calomel  and  blue  moM,  Of  these  the  first  is  by  far  the  more  active,  and 
indeed  is  the  only  one  which  can  be  relied  upon  to  purge,  since  the  pilulao 
hydrargyri  very  frequently  will,  if  given  by  themselves,  fail  to  induce  liquid 
stools. 

The  chief  interest  in  the  purgative  action  of  mercurials  centres  in  the 
question  as  to  their  influence  upon  the  liver.  The  evidence  at  present  de- 
rivable from  experiments  upon  the  lower  animals  has  already  been  discussed, 
and  the  decision  arrived  at  that  it  must  be  rejected."^ 

When  calomel  is  given  to  a  healthy  man  in  moderate  purgative  doses, 
green  liquid  stools  are  produced,  which,  after  larger  doses,  are  replaced  by 
brown  passages.  The  color  of  these  passages  has  always  been  supposed  by 
clinicians  to  be  due  to  the  presence  of  bile ;  but  recently  it  has  been  affirmed 
that  the  green  tint  is  owing  to  a  compound  of  the  mercury  itself.  Although 
no  chemical  proof  of  the  presence  of  the  metal  or  its  salt  has,  that  I  am 
aware  of,  been  furnished,  yet  it  can  scarcely  be  doubted  that  mercury  is 
present  in  the  first  passages  produced  by  calomel.  The  question,  evidently, 
is  not.  Is  mercury  ever  present  in  the  "  spinach-stools"  ?  but,  Is  it  always 
present?  or,  in  other  words.  Is  it  an  integrant  portion  of  them?  The 
evidence  is  not  so  abundant  upon  this  point  as  is  desirable,  yet  sceuis  Muf- 
ficient  to  furnish  a  negative  answer  to  the  last  question.  Simon  (^Animal 
ChemUtry^  Sydenham  Soc.  Transl.,  vol.  ii.  p.  386)  and  Golding  Bird  (7/0/i- 
dbn  Med.  Gaz.y  1845,  p.  801),  in  careful  analyses,  both  failed  to  detect  the 
metal ;  and,  as  the  recognition  of  mercury  is  an  exceedingly  simple  chemical 
problem,  it  seems  impossible  that  these  chemists  could  have  overlooked  the 
metal  if  it  had  been  present.  Simon's  analysis  was  performed  upon  the  fifth 
stool  after  the  administration  of  a  large  dose  of  calomel.  The  passage  was 
fluid,  perfectly  green,  had  no  fecal  odor,  exhibited  a  mild  acid  reaction,  and 
showed,  under  the  microscope,  a  great  number  of  mucous  corpuscles  and 

*  For  a  Tery  elaborate  and  careful  review  of  the  clinical  evidence  as  to  the  action  of 
oaloniel  on  the  liver,  see  Dr.  Thos.  R.  Eraser's  paper  in  the  Edinburgh  Medical  Jonmalf 
April,  1871. 
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epithelium-cells.  Ether  extracted  from  the  solid  residue  (obtained  by 
evaporation)  a  considerable  amount  of  fat,  which  had  an  acid  reaction,  con- 
tained cholesterin,  and  was  colored  by  biliverdin.  All  the  other  substances, 
which  were  separated  from  the  stool  by  water  and  alcohol,  were  more  or  less 
colored  by  bile-pigment.  Bilin,  bilifellinic  acid,  and  biliverdin  were  found 
in  large  quantity. 

The  most  satisfactory  evidence  is,  however,  that  furnished  by  Mich^ 
(Lancet,  1849,  vol.  i.  p.  15),  who  examined  chemically  the  fseces  under 
four  different  conditions.  First,  the  spontaneous  dejections  of  six  healthy 
individuals :  no  bile  was  detected.  Second,  green  stools  of  three  persons 
suffering  from  gastro-intestinal  derangement :  bile-pigment  was  found  in  one 
case  only,  and  in  that  could  not  be  detected  afler  persistent  vomiting  had 
ceased.  Third,  calomel  having  been  given  to  eight  healthy  persons,  five 
men  and  three  women,  bile  was  readily  demonstrated  in  the  green  passages 
produced  in  all  of  the  subjects.  Fourth,  saline  and  resinous  purgatives  were 
given  to  five  persons,  but  no  bile  could  be  detected  in  the  liquid  stools. 

To  the  evidence  brought  forward  in  favor  of  the  proposition  that  calomel 
given  to  healthy  men  causes  an  increased  escape  of  bile  from  the  aliment- 
ary canal,  may  be  added  the  conclusive  fact  that  in  some  persons,  whose 
idiosyncrasies  render  them  very  susceptible  to  the  action  of  calomel,  it  pro- 
duces not  merely  purging,  but  also  vomiting  of  bile,  which  is  scarcely  at  all 
altered. 

From  the  facts  which  have  just  been  passed  in  review,  the  conclusion 
seems  inevitable  that  mercurial  purgatives  given  to  healthy  persons  cause  the 
escape  of  large  quantities  of  bile  from  the  alimentary  canal. 

As  is  well  known,  when  from  any  cause  bile  does  not  pass  into  the  duo- 
denum, the  stools  become  very  pale,  of  a  peculiar  potter's-clay,  or  even  white, 
color.  Very  frequently  under  these  circumstances,  which  may  co-exist  either 
with  diarrhoea  or  with  constipation,  mercurials  will  modify  the  color  of  the 
passages  and  alleviate  or  cure  any  symptoms  present.  In  many  cases  the 
mercurials  are,  of  course,  powerless  to  effect  the  desired  result ;  but  this 
depends  upon  the  cause  being  organic,  or  of  some  other  nature  not  to  be 
overcome  by  a  mere  stimulant  to  secretion. 

As  mercurials  in  health  increase  the  flow  of  bile  from  the  intestine,  and  as 
they  will  sometimes  re-establbh  it  in  disease  when  the  secretion  has  altogether 
ceased  or  has  been  very  materially  diminished,  the  conclusion  seems  to  me 
inevitiible  that  mercurials  have  the  power  of  directly  or  indirectly  increasing 
the  secretion  of  bile.  The  only  objection  of  any  force  to  be  urged  against 
this  deduction  is  founded  upon  the  idea  that  the  drug  simply  increases  peri- 
stalsis in  such  a  way  as  to  cause  the  bile  naturally  in  the  duodenum  to  be 
swept  out  instead  of  being  absorbed.  The  answer  to  this  is  embraced  in  the 
following  facts :  mercurials  restore  the  color  of  the  passag^  when  pale  from 
arrested  secretion,  often  without  producing  diarrhoea ;  other  even  more  active 
purgatives  fail  to  induce  the  same  bilious  passages ;  when  diarrhoea  exists 
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with  clayey  stools,  the  change  in  the  color  of  the  passages  caosed  hy  a  mer- 
curial may  coincide  with  a  not  increased,  or  even  a  lessened,  amount  of 
liquidity ;  diarrhcea  ordinarily  does  not  cause  bile  to  appear  in  the  passages. 

Therapeutics. — A  mercurial  purge  is  especially  indicated  by  the  con- 
geries of  symptoms  known  as  "  biliousness ;"  a  heavily-coated  tongue,  bitter, 
disagreeable  taste,  heavy  headache,  depression  of  spirits,  loss  of  appetite, 
slight  nausea,  and  light-colored  passages.  It  should  be  borne  in  mind  that 
one  or  several  of  these  symptoms  may  be  absent  in  any  individual  case.  Of 
all  single  indications  for  the  use  of  calomel,  the  occurrence  of  potter^ s-day- 
colored  passages  is  the  most  important ;  and  if  such  stools  exist,  and  do  not 
depend  upon  an  organic  cause,  a  mercurial  should  be  given,  whether  there 
be  constipation  or  diarrhoea. 

In  bilious  fever  ^ — t'.c,  malai'ial /ever  with  congestion  of  the  liver  ^ — a  mercu- 
rial purge,  or  several  mild  mercurial  purges,  will  oflen,  by  exciting  the  action 
of  the  hepatic  gl^nd,  be  of  great  service  in  preparing  the  way  for  or  aiding  in 
the  action  of  quinine.  In  catarrhal  jaundice^  mercurials,  on  the  whole,  offer, 
I  think,  the  most  frequently  successful  mode  of  treatment.  It  is  evident  that 
in  such  cases  calomel  does  good  not  merely  by  its  cholagogue  influence,  but 
even  to*  a  greater  extent  by  its  antiphlogistic  power,  no  doubt  lessening  the 
viscidity  of  the  secretions  and  abating  the  inflammatory  action  in  the  hepatic 
ducts.  In  many  instances  it  is  well  to  exhibit  a  mercurial  purge  to  start 
with ;  but  the  main  reliance  is  to  be  placed  in  the  continuous  exhibition  of 
small  doses  of  the  drug  until  the  gums  are  rendered  slightly  sore.  Anything 
like  profuse  salivation  is,  of  course,  to  be  avoided.  In  dyt^cntery  of  an  acute 
sthenic  t^'pe,  calomel  has  yielded,  in  my  hands,  better  results  than  any  other 
remedy.  It  probably  acts  as  an  antiphlogistic  and  as  an  alterative,  not  only 
to  the  liver,  but  to  all  the  intestinal  glands.  In  one  or  two  cases  of  oLstrncfive 
enteritis,  with  severe  constipation,  which  I  have  seen  treated  with  this  drug 
after  the  failure  of  other  remedies,  improvement  in  the  local  and  constitu- 
tional symptoms  commenced  simultaneously  with  slight  ptyalism,  and  con- 
tinued on  to  recovery. 

EHEUM-EHUBAEB.  U.S. 

The  root  of  Rheum  palmatum,  and  other  species  of  Rheum  growing  in 
China,  Chinese  Tartary,  and  Tartary. 

Rhubarb  occurs  in  hard,  irregularly  cylindrical  or  roundish  pieces,  of  a 
brownish-yellow  color,  peculiar  bitter  taste,  and  imparting  to  the  teeth  a 
sense  of  grittiness,  due  to  the  presence  of  great  numbers  of  minute  crystals  of 
the  oxalate  of  calcium.  There  were  formerly  two  chief  varieties  in  market, 
the  Russian  and  the  Chinese.  The  first  of  these  Wdn  the  bc.<<t,  and  was  dis- 
tinguished by  the  extorior  of  the  pieces  Wing  cut  or  pared  with  a  knife,  and 
by  a  conical  hole,  evidently  made  for  inspection  with  the  point  of  a  sharp 
instrument,  and  never  reaching  beyond  the  centre  of  the  mass.  The  cause 
of  the  superiority  of  this  brand  of  rhubarb  was  the  close  governmental  in- 
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gpection  which  it  received  on  the  Russian  frontier.  Such  pieces  as  failed 
to  pass  the  officials  found  their  way  into  commerce  through  Turkey,  and 
constituted  the  so-called  Turlcey  Rhnharh^  which  resembled  the  Russian  in 
external  characters,  but  was  of  somewhat  inferior  quality.  The  Chinese 
Rhubarb  was  distinguished  by  the  outside  of  the  pieces  having  been  scraped, 
and  by  the  existence  of  a  large  hole  running  clear  through  and  oflen  retain- 
ing a  portion  of  the  cord  upon  which  the  roots  had  been  strung  to  dry. 
Owing  to  the  expiration  and  non-renewal  of  the  treaty  between  the  govern- 
ments of  Russia  and  of  Tartary,  the  only  officinal  variety  of  rhubarb  now 
in  the  market  is  the  Chinese.  Besides  the  true  officinal  varieties  from  Asia, 
there  is  a  drug  in  commerce  which  from  its  source  is  known  as  European 
Rhubarb.  It  occurs  in  long,  cylindrical  pieces,  or  very  often  is  cut  to  imi- 
tate one  of  the  varieties  of  the  genuine  drug,  from  which  it  is  to  be  distin- 
guished* by  its  more  spongy  texture  and  by  the  complete  or  almost  complete 
absence  of  grittiness  when  chewed.f 

The  active  principles  of  rhubarb  have  not  all  been  made  out ;  it  certainly 
contains  chrysophanic  acid,  and  a  peculiar  tannic  acid,  to  which  it  owes  its 
astringency.  Chrysophanic  Acid  crystallizes  out  of  alcohol  in  orange-yellow, 
golden,  shining  needles ;  out  of  benzole  in  orange-yellow  or  pale  six-sided 
rhombic  plates ;  with  nitric  acid  it  produces  a  fine  yellow  color ;  with  the 
alkalies,  a  beautiful  purple-red.  According  to  Schlossberger,  Bucheim,  Mey- 
kow,  and  Auer,  it  is  not  purgative  j  but  Schroff  has  found  it  to  be  so. J  It 
certainly  is  not  the  chief  purgative  principle  of  the  drug.  The  substances 
known  as  Rhein  and  RhaJbarbarin  are  complex  bodies. 

Physiological  Action. — Rhubarb  is  somewhat  stomachic,  tonic,  actively 

♦  Dr.  Cauvct  (  VierietjnhretucKrift  f'dr  Prakt.  PAarm.,  Heft  i.,  1873)  gives  the  following 
method  for  distinguishing  the  varieties  of  rhubarb.  If  the  piece  be  cut  with  a  sharp 
knife  and  moistened,  on  attentive  examination  one  or  other  of  the  following  characters 
will  be  discovered : 

European  Rhubarb, — The  surface  marked  by  alternate  red  and  white  lines  radiating 
from  the  centre.  These  lines  are,  in  cylindrical  sticks,  a  little  way  from  the  .periphery, 
but  in  flat  pieces  are  very  near  the  periphery,  intersected  by  a  brown  zone,  which  is  some- 
times interrupted. 

Biuitian  Rhubarb. — The  surface  offers  on  a  whitish  ground,  yellow,  sometimes  scarcely 
perceptible,  long  and  short  anastomosing  lines,  often  interrupted  by  radiating  systems. 
These  star-like  masses  are  roundish,  or  long,  and  of  various  sises ;  their  rays  arc,  near  to 
^he  middle  point,  clear  yellow;  farther  out,  brownish.  The  major  lines  have  a  general 
course  to  the  periphery,  marked  by  the  anastomoses,  irregularities,  and  star-clusters. 

Chinesr  Rhubarb. — The  section  presents  clear  yellow  rays  which,  in  much  bent  lines, 
pass  from  the  centre  to  the  circumference.  These  lines  often  appear  to  anastomose,  and 
to  form  irregular  stars,  whose  outer  part  is  composed  of  more  rays  than  their  inner. 
This  is  especially  seen  in  the  cambium  zone.  As  in  the  Russian  rhubarb,  between  the 
radiating  lines  there  are  sometimes  irregular  stars. 

f  In  the  past,  the  European  rhubarb  has  been  considered  of  little  ralue ;  but  recently 
it  has  been  claimed  that  it  is  as  good  as  the  Asiatic.  See  U.  S.  Ditptn9atory,  13th  ed.,  p. 
735;  also  Prof.  Radius  {Apotheker  Zeitung,  Bd.  vi.,  1871). 

I  See  Die  P/Iamenttoffe,  p.  985. 
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purgative^  and,  owing  to  its  tannic  acid,  secondarily  astringent,  leaving  a  de- 
cided tendency  to  constipation  after  the  primary  purgation.  Owing  probably 
to  its  chrysophanic  acid,  it  tinges  the  milk  of  nursing  women  yellow,  as  it 
does  also  the  urine,  which  on  the  addition  of  an  alkali  assumes  a  purplish- 
red  color.  It  is  generally  asserted  to  affect  chiefly  the  muscular  coat  of  the 
bowels,  and  to  purge  by  increasing  peristalsis ;  but  I  have  never  met  with 
any  proof  of  the  accuracy  of  this  common  belief. 

Therapeutics. — Notwithstanding  its  astringent  property,  rhubarb  is 
largely  used  as  a  habitual  laxative,  because  it  does  not  impair,  but,  on  the 
contrary,  seems  to  strengthen,  the  appetite  and  the  digestion.  It  should  not 
be  used  in  a  high  sthenic  state  of  the  system,  or  when  depletion  is  necessary, 
but  is,  on  the  other  hand,  the  best  purgative  when  it  is  desired  simply  to 
unload  the  bowels  in  a  debilitated  subject.  In  diarrhoea^  with  intestinal 
weakness  or  relaxation,  it  is  the  best  purgative  with  which  to  unload  the 
bowels  of  acrid  secretions  retained  in  them ;  and  in  the  form  of  the  aromatic 
tyrup  combined  with  an  alkali  it  is  especially  valuable  in  the  summer  botcel- 
complaints  of  children  when  the  stools  are  greenish  and  mucous. 

Administration. — Rhubarb  is  seldom  employed  in  powder,  but,  when 
used,  may  be  given  in  the  dose  of  twenty  grains.  In  chronic  constipation, 
small  pieces  of  the  root  are  very  often  carried  in  the  pocket  and  chewed  by 
the  person  affected  pro  re  nata.  The  preparations  of  rhubarb  are :  the  infu- 
sion (Jnfusum  Rhei^  U.  S., — 3"  to  Oss), — dose,  half  to  one  wineglassful ;  the 
syrup (Syrupus  Rhei,  U.S., — Jiii  to  Oij),— dose,  one  to  two  tablespoon fuls ; 
the  aromatic  (^Syrupus  Rhei  Aromaiicus^  U.S., — Siiss  to  Ovii), — a  prepara- 
tion too  feeble  for  use  as  a  purgative  for  adults, — dose,  for  an  infant,  one  to 
two  teaspoonfuls ;  the  tincture  (  Ti)ictura  Rhei,  U.  S., — ^'iss  to  Oj), — dose,  one 
to  two  tablespoon  fuls ;  the  tincture  of  rhubarb  and  senna^  or  Warners  Gout 
Cordial {TKnctura  Rhei  et  Sennx,  U.  S., — Rhubarb,  5i ;  Senna,  3ii  to  Oiij), 
—dose,  one  to  three  tablespoonfuls ;  the  compound  powder  (^Pulvis  Rhei 
Compositus,  U.  S., — Rhubarb,  Siv ;  Magnesia,  Jxii ;  Ginger,  Jii), — dose,  half 
a  drachm  to  a  drachm  ;  Rhubarb  Pills  (^Pilulse  Rhei,  U.  S., — gr.  iii), — dose, 
four  to  eight  pills ;  the  Compound  Rhubarb  Pills  (^Pilulse  Rhei  Compositsc^ 
U.S., — Rhubarb,  gr.  ii ;  Aloes,  gr.  iss), — dose,  two  to  four  pills ;  the  extract 
{Eoctracfum  Rhei,  U.  S.),— dose,  five  to  ten  grains ;  and  the  Jfuid  extract 
(^Extractum  Rhei  Fluidum,  U.  S.),— dose,  ten  to  twenty-five  drops. 

JuGLANS. — The  inner  bark  of  the  Juglans  cinerea,  or  common  butternut, 
or  white  walnut,  as  it  is  variously  called,  is  recognized  under  the  above  title 
by  the  U.  S.  Pharmacopoeia,  which  also  contains  among  its  preparations  an 
extract  (Extractum  Juglandis;  dose,  twenty  grains).  Juglans  is  said  to  be 
a  mild  cathartic,  resembling  rhubarb  in  its  action,  as  a  substitute  for  which 
it  was  introduced  during  the  Revolution  by  the  famous  Dr.  Rush. 
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ALOES. 

The  IT.  S.  Pharmaoopoeia  recognizes  three  varieties  of  aloes,  which  are  all 
obtained  in  a  similar  manner, — i.e.,  by  cutting  off  the  thick  succulent  leaves 
of  the  various  plants,  standing  them  up,  allowing  the  juice  to  drain  into 
suitable  vessels,  and  afterwards  inspissating,  either  by  exposure  to  the  sun  or 
by  slowly  evaporating.  The  leaves  contain  a  very  large  amount  of  a  very 
thick  mucilaginous  juice,  which  escapes  on  pressure :  hence  aloes  prepared 
by  expressing  the  leaves  or  by  boiling  them — ^both  of  which  processes  are 
sometimes  practiced — ^is  very  inferior. 

Aloe  Barbadensis,  U.  S. — Barhadoes  Aloes  is  prepared  in  Barbadoes    I 
and  other  West  Indian  islands  from  the  Aloe  vulgaris. 

Aloe  Socotrina,  U.  S. — Socotrine  Aloes  is  the  product  of  Aloe  Soco- 
trina,  which  grows  in  the  island  of  Soootra  in  the  Indian  Ocean,  and  on  the 
southern  coast  of  Arabia. 

Aloe  Capensis,  U.S. — Cape  Aloes  is  obtained  at  the  Cape  of  Good 
Hope,  from  the  Aloe  spicata. 

Aloes  are  darkish  extracts,  of  a  bitter  nauseous  taste,  yielding  their  virtues 
to  alcohol,  imperfectly  to  water,  and  very  perfectly  to  alkaline  solutions.  The 
Cape  aloes  is  said  to  be  "  characterized  by  its  dark-olive  or  greenbh-black 
color,  its  smooth  and  very  glossy  surface  when  broken,  its  translucency  at  the 
edges,  and  the  fine  bright-yellow  color  of  its  powder,  which  is  slightly  tinged 
with  green."  The  Socotrine  aloes  is  distinguished  by  its  yellowish-brown  or 
reddish-brown  color,  its  translucent  edges,  agreeable  aromatic  odor,  and  beau- 
tiful golden-yellow  powder.  The  Barbadoes  aloes  is  characterized  by  its  dark- 
brown  or  reddish-brown  color,  its  dull  fracture,  opaque  edges,  disagreeable 
nauseous  odor,  and  dull  olive-yellow  powder.  Of  these  varieties  the  Socotrine 
is  most  esteemed  in  human  medicine.  The  Barbadoes  is  said  to  be  the 
strongest,  but  is  employed  almost  exclusively  in  veterinary  surgery. 

Messrs.  T.  and  H.  Smith  {CliemiccU  Gciz.,  1851)  in  1850  discovered  in 
Barbadoes  aloes  a  crystalline  principle, — aloin, — which  was  shortly  afterwards 
found  by  Pereira  to  exbt  already  crystallized  in  the  sap  of  various  species  of 
aloe  plants,  and  was  subsequently  obtained  by  Groves  {Pharm,  Journ.,  xvi.) 
from  Socotrine  aloes.  Aloin  crystallizes  from  its  watery  solution  in  sulphur- 
yellow  granules,  from  a  hot  alcoholic  solution  in  star-like  groups  of  needles. 
It  is  neutral,  odorless,  of  a  taste  at  first  sweetish,  afterwards  intensely  bitter; 
soluble  with  difficulty  in  cold,  freely  In  boiling,  water  and  alcohol.  Aloin 
was  formerly  believed  to  be  the  active  principle  of  aloes ;  but  at  present  the 
evidence  is  very  decidedly  against  this  view.  According  to  T.  and  H.  Smith, 
'  in  doses  of  one  or  two  grains  it  is  an  almost  drastic  purge.  On  the  other 
hand,  Robiquet  (Journal  de  Pharm.,  t.  xxix.)  took  fifteen  grains  of  it  with- 
out effect,  and  affirms  that  it  is  a  simple  bitter.  Th.  Husemann  (Die  Pflan- 
zenstoffe,  p.  1047)  found  that  upon  himself  four  and  a  half  grains,  upon 
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dogs  five  gnuas, — by  the  moutli  or  ioject^d   iaia  the  veins, — exerted  do  1 
purgative  influence ;  and  Wm.  A.  Tilden  (  Traiaaclioia  of  the  Britiuli  P/mrm. 
Sue.,  1872)  has  gbtaiued  eimitar  results.     As  he  aUt«s,  it  ie  most  probiible 
that  the  purgative  property  of  aloes  residue  in  the  eoluble,  brown,  uncrj'Slal- 
litable  substance  which  constitutes  a  considerable  portion  of  the  drug. 

PnvBiOLoaiCAL  Action. — Alooa  is  a  stooiachic,  atimulant  cathurtic,  re-  ] 
morkable  fur  tiie  slowness  of  its  actinn.     It  has  been  supposed  to  inSuenoe 
chiefly,  if  not  solely,  the  large  iutostine,  and  the  cHnicd  evideucc  is  very 
etmng  that  in  overdoses  it  produces  irritation  of  the  rectum.     The  belief, 
foiiuei'ly  HO  universal,  that  it  is  capable  of  producing  bKmorrhuids,  has  been    I 
very  much  weakened  by  the  researclics  of  a  number  of  inodeiii  observers, 
among  whom  may  be  meutioucd  Trousneauand  Pidoux  (Stilli?,  Thcrapatlic*,, 
vol.  ii.  p.  444).      Its  habitual  me  in  large  doses  is  said  lu  cause  teuesmu£,  ft 
feeling  of  weight,  heat,  and  uneasiness  in  the  pelviM,  and  occaHioually  eKcila- 
tioo  of  the  sexual  organs.      Although  I  have  used  it  a  good  deal,  however,  I 
have  never  scon  these  resullJi.    It  undoubtedly  has  a  tendency  to  increase  the 
menstrual  flow.   Aloes  is  certainly  absorbed,  ae  is  showu  by  the  fact  atlceted 
by  Dr.  Gorhard  {North  Aitieriam  Med.  and  Siiri;.  Joum.)  and  other  ob- 
servers,  that  it  will  purge  vrlien  'tta  powder  is  sprinkled  upon  a  blistered  sur- 
face.     In  regard  to  its  action  in  oombinatiun,  Pruf.  Mtiilf  states  that  when 
other  and  ijuickly- operating  cathartics  are  taken  along  with  aloes  it  does  not    . 
ajipuar  to  modify  their  action  ;  but  if  it  in  admiiiistercd  seven  or  eight  huiin  i 
before  u  saline  or  other  active  purgutave,  a  combined  and  very  powerful    , 
operation  is  tbc  result. 

TliEBAPEVTics, — Aloes  in  small  doses  b  one  of  the  best  remedies  for  cw^   . 
itipatu/tt  of  atonic  subjects,  especially  when  a  stomachic  stimulant  is  indicated,  i 
In  [h(8o  cases  it  may  often  with  great  advantage  be  combined  with  a  sinipla  I 
bitter,  one  or  two  grains  of  it  taken  directly  afWr  meals  being  generally  suf- 
ficient.    In  the  constipa^oD  of  plethora  it  should  not  be  employed  ;  neither   I 
should  it  be  administered  when  active  abdominiJ  or  rcctul  inQauimutioa   [ 
exists.     During  pregnancy  it  may  be  used  ns  a  laxative,  but,  unless  some  j 
especial  indiuacion  calls  for  iis  use,  it  is  best  avoided.    Large  purgative  di 
of  it  should  never  be  given  to  pregnant  women,  as  it  certainly  irritates  the  J 
pelvic  organs,  and  IS  even  sdd  tu  have  the  power  of  causing  abortion.     For-  1 
raerly  it  was  taught  that  aloes  should  not  be  used  in  lnmuirrhaliU  ;  but  most,  1 
if  not  all,  of  the  eases  of  this  affection  depend  upon  a  conditiou  of  relaxatioo   J 
of  the  rectal  veins,  and  Dr.  Fordyoe  Barker  {^Ameneaa  I'ractitioHer,  1872) 
insists  upon  the  great  value  of  aloes  in  piles,  and  slates  that  Oppiilzer  was 
ospecially  famous  for  his  treatment  of  this  affection,  and  that  his  prescriptiona 
were,  when  piles  are  associated  with  constipation,  aloes  and  ijuinlne  ;  with- 
out constipation,  aloes  aud  sulphate  of  iron.     For  bleeding  piles  he  used 
K. — Fcrri  sulphat.,  9i ;  exi.  alotis  aq.,  5i  i  ^x^'  taraxuci,  q.  s.    Ft.  pil.  no. 
00.     S. — One  morning  and  evening,  and  iucrcase  to  three  a  day  if  neces- 
tiary.      When  costiveuca^  accompanies   atonic  amciiurrhaa,  aloes  alotii 
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all  the  laxatives  should  be  exhibited ;  and  it  is  also  of  service  in  atonio 
menorrhagia. 

Administration. — Aloes  is  very  rarely  or  never  used  by  itself  to  pro- 
duce free  purgation,  but  may  be  given  in  the  dose  of  from  ten  to  twenty 
grains ;  in  the  dose  of  from  three  to  five  grains  it  is  a  decided  laxative.  As 
aloes  oflen  contains  sticks  and  other  extraneous  matters,  the  U.  S.  Pharma- 
copoeia directs  that  an  Aloe  Purijicaiay  or  Purified  Aloes,  should  be  made  by 
dissolving  the  crude  drug  in  alcohol,  straining,  and  evaporating.  The  prep- 
arations are:  the  tincture  {Tinctura  Aloes,  U.S., — Ji  to  Oij),— dose,  as  a 
laxative,  one  to  three  teaspoonfuls ;  the  tincture  of  aloes  and  myrrh,  Elixir 
Proprietatis  (  Tinctura  Aloes  et  Myrrhte,  U.  S., — Aloes  and  Myrrh,  &il  ^Wx  to 
Oij), — dose,  as  a  laxative,  one  to  two  teaspoonfuls ;  the  tcine  (  Vinum  Alo^, 
U.  S., — 5i  ^o  Oj),  which  contains  also  cardamom  and  ginger, — dose,  as  a  laxa- 
tive, one-half  to  one  teaspoonful ;  the  pills  {Pilulst  Aloes,  U.  S.),  which  contain 
each  two  grains  of  aloes  and  two  grains  of  soap ;  the  Pills  of  Aloes  ami  AssQ' 
/etida  (^Pilulx  Aloes  et  Assa/oetidx,  U.  S.),  useful  in  costiveness  of  hysterical 
or  old  subjects,  each  pill  containing  fqur  grains  of  a  mass  composed  of  equal 
proportions  of  aloes,  assafctida,  and  soap ;  the  Pills  of  Aloes  and  Mastich 
(^Pilulse  Aloes  et  Mastiches,  U.  S.),  the  famous  ^^Lady  Webster  Dinner-Pill,'* 
each  containing  two  grains  of  aloes ;  the  PiUs  of  Aloes  and  Myrrh  (^Pilulae 
Aloes  et  Myrrhse,  U.  S.),  used  in  amenorrhooa,  and  containing  two  grains 
of  each  ingredient  in  every  pill ;  the  Powder  of  Aloes  and  CaneUa,  Hiera 
Picra  (Pulvis  Aloes  et  Canellee,  U.S.),  used  in  the  constipation  of  amenor- 
rhcea,— dose,  ten  to  twenty  grains. 

SEVVA-SEVVA.    U.S. 

The  leaflets  of  the  shrubs  Cassia  acutifolia  and  C.  obovata,  of  Nubia  and 
Upper  Egypt,  and  of  C.  elongata,  of  Southern  Arabia.  The  senna  leaves 
vary  from  three-fourths  of  an  inch  to  an  inch  and  a  half  in  length,  and  are 
to  be  distinguished  by  the  inequality  of  their  bases,  the  two  sides  of  the 
lamina  or  leaf-blade  joining  the  midrib  at  unequal  heights  and  angles.  There 
are  three  commercial  varieties  of  senna,  which  are  named  from  the  places  of 
their  export.  Alexandria  Senna,  the  most  common  variety,  is  distinguished 
by  the  presence  of  the  shorter  argd-leaves,  with  equal  bases,  by  the  ovate- 
pointed  leaflets  of  Cassia  acutifolia,  and  by  the  scattered  mucronate-obovate 
leaflets  of  C.  obovata.  Lulia  Senna  is  characterized  by  the  oblong  leaflets, 
from  one  to  two  inches  in  length,  entire  and  perfect.  Tripoli  Sennu  may 
be  recognized  by  the  great  extent  to  which  the  leaflets  are  broken  up.  The 
active  principles  of  senna  have  not  been  completely  isolated,  but  appear  to 
be  several.  Cathartic  Acid,  discovered  by  Draggendorff  and  Kubly  (  Vierfel- 
Jahresschrift  fur  Prakt.  Phami.,  Bd.  xvi.)  is  undoubtedly  actively  cathartic, 
as  Kubly  found  that  fifleen  grains  of  it  dissolved  in  an  alkaline  solution 
produced  in  six  hours  frequent  watery  discharges,  with  griping ;  but  the 
researches  of  Bourgeois  and  Bouchut  {^L  Union  PharmaceuHque,  Nov. 
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1871)  indicate  that,  besides  cathartic  acid,  there  are  in  senna  chrjsophanic 
acid,  and  a  purgative  principle  which  has  not  as  yet  been  isolated.  The 
cathartine  of  the  older  writers  is  undoubtedly  a  complex  body. 

Physiological  Action. — Senna  is  a  very  powerful  cathartic,  producing 
watery  fecal  discharges,  and  acting,  it  is  said,  as  readily  upon  swine,  dogs, 
cats,  and  horses  as  upon  man.  According  to  Prof.  Stills,  both  Courten  and 
Regnaudot  found  that  its  infusion  injected  into  the  veins  caused  vomiting 
and  purging.  It  is  undoubtedly  absorbed  ;  and  Bcrgius  affirms  that  it  will 
impart  ix&  purgative  property  to  the  milk  of  nursing  women. 

Therapeutics. — Whenever  a  brisk,  somewhat  irritating  cathartic  is 
desired,  senna  may  be  selected.  When  given  alone,  it  is  very  apt  to  gripe 
severely,  and  b  consequently  more  often  used  in  combination, — especially  its 
infusion  with  Epsom  salt  (^Black  Draught),  In  obstinate  fecal  accumHla- 
Hon  the  Black  Draught  constitutes  a  most  efficient  and  safe  remedy.  It  is 
claimed  that  senna  does  not  leave  a  tendency  to  constipation  after  its  action ; 
and  hence,  in  small  doses,  it  is  preferred  by  some  as  an  habitual  laxative. 

Administration. — Whenever  senna  is  exhibited,  an  aromatic  should  be 
united  with  it,  to  lessen  its  tendency  to  gripe.  The  leaves  are  not  given  in 
substance.  The  preparations  are:  an  infmion  (^Li/usum  Sennx,  U.S., — Ji 
to  Oj), — dose,  two  to  four  fluidounccs;  a  Jluid  extract  (^Extractum  Sennee. 
Flmdum^  U.  S.), — dose,  two  fluidrachms  to  half  a  fluidounce  ;  and  a  con- 
fection ( Confectio  Sennat^  U.  S.).  The  last  is  a  very  complex  but  elegant 
preparation,  used  only  as  a  laxative,  especially  in  pregnancy^  and  not  suited 
to  dyspeptic  cases,  on  account  of  its  tendency  to  derange  the  digestion.  One 
to  two  drachms  of  it  may  be  given  at  bedtime. 

SALINE  PUEOATIVES. 

magnksii  sulphas— sulphate  of  magnesium 

(MgOSOj— MgSOJ.    U.S. 

This  drug  is  commonly  known  as  Epsom  Salt,  a  name  derived  from  the 
spring  by  the  evaporation  of  whose  waters  it  was  originally  prepared.  It  is 
now  manufactured  on  a  large  scale  from  dolomite,  the  double  carbonate  of 
calcium  and  magnesium,  and  from  native  siliceous  hydrite  of  magnesium. 
Sulphate  of  magnesium  ordinarily  occurs  in  small,  acicular,  slowly -efflores- 
cent crystals,  containing  about  fifty-one  per  cent,  of  water  of  crj'stallization. 
soluble  in  their  own  weight  of  water  at  ordinary  temperatures.  By  proper 
precautions,  it  may  be  obtained  in  large  quadrangular  prisma,  terminating 
in  a  four-sided  pyramid  or  a  dihedral  summit.  The  taste  is  bitter,  saline, 
nauseous. 

Physiological  Action. — Epsom  salt  is  a  most  active  hydragogue 
cathartic,  producing  very  large  watery  discharges  without  causing  any  irrita- 
tion of  the  intestines.  In  very  large  doses  it  is,  however,  capable  of  pro- 
ducing fatal  hypercatharsis ;  and  Christison  reports  the  case  of  a  boy  ten 
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years  old,  said  to  have  been  killed  by  two  ounces  of  the  salt,  without  the 
induction  of  purgation. 

Therapeutics. — Whenever,  in  inflammation,  it  is  desired  to  deplete 
through  the  bowels,  the  sulphate  of  magnesium  offers  the  most  advantageous 
method  of  doing  it.  Especially  is  this  the  case  when  the  intestines  are 
affected,  as  in  enteritis  or  in  colitis.  There  is  probably  no  other  purgative  in 
common  use  which  produces  at  the  same  time  such  free  serous  evacuations 
and  so  little  intestinal  irritation.  On  account  of  the  efficiency  of  its  action 
and  the  watery  character  of  its  discharges,  it  is  especially  applicable  to  cases 
of  fecal  accumulation  and  of  obstinate  colica  pxctonum.  The  dose  is  half 
an  ounce  to  an  ounce,  properly  diluted.  Recently  the  hypodermic  use  of 
the  sulphate  has  attracted  some  attention.  M.  Luton  has  found  that  ten 
centigrammes  (1.53  gr.)  administered  in  this  way  usually  provoke  several 
watery  stools  {Gaz,  Hehdom.,  1874,  p.  455). 

Liquor  Maqnesii  Citratis,  U.  S. — Solution  of  Citrate  of  Magnesium 
is  prepared  by  putting  into  a  strong  bottle  a  syrupy  solution  of  the  citrate 
of  magnesium  containing  an  excess  of  citric  acid,  adding  the  bicarbonate 
of  potassium,  and  corking  tightly.  On  account  of  its  agreeable  taste  and 
effervescence,  this  preparation  is  much  used  as  a  purgative.  It  is  similar 
to  Epsom  salt  in  its  action,  but  is  less  efficient,  more  apt  to  gripe,  and 
more  irritating.  It  ought  not  to  be  used  in  inflammatory  affections  of  the 
bowels. 

SoDii  Sulphas,  \J,^,— Sulphate  of  Sodium  (NaO,SO,— Na^SO^),  or 
Glauber  s  Salt,  b  at  present  manufactured  from  common  salt  by  means  of 
sulphuric  acid.  It  occurs  in  six-sided,  very  efflorescent,  striated  prisms, 
which  finally  crumble  into  a  white  powder.  Its  taste  resembles  that  of 
Epsom  salt,  but  b  more  nauseous.  On  this  account,  and  because  its  action 
upon  the  economy  b  similar  to  but  harsher  than  that  of  the  sulphate  of  mag- 
nesium, in  medical  practice  it  has  been  completely  superseded  by  the  latter 
salt.     The  dose  b  a  quarter  of  an  ounce  to  half  an  ounce,  properly  diluted. 

SoDii  Phosphas,  U.  9,— Phosphate  of  Sodium  (2NaO,HO,PO,— 
Najn,PO^).  This  salt  occurs  in  colorless,  transparent  crystals,  which 
speedily  effloresce  and  become  opaque  when  exposed  to  the  air.  It  is  a 
tribasic  phosphate,  one  part  of  water  acting  as  a  base.  Thb  salt  b  soluble 
in  four  parts  of  cold  water,  and  has  a  saline  taste,  closely  resembling  that  of 
common  salt.  In  large  doses  it  b  said  to  be  a  mild  saline  purgative,  but 
as  such  is  at  present  very  rarely  used.  Within  a  few  years  the  use  of  the 
phosphate  of  sodium  in  chronic  infantile  diarrhoea  has  attracted  a  good 
deal  of  notice.  Originally  recommended,  so  far  as  I  know,  by  Dr.  Routh, 
in  his  work  on  Infant-Feeding,  as  being  a  valuable  nutrient  or  alterative  in 
children,  attention  has  been  especially  drawn  to  the  phosphate  of  sodium  by 
Dr.  William  Stephenson  (Edinburgh  Med,  Joum,,  1867,  vol.  xiii.  p.  336). 
He  believes  that  it  acts  upon  the  liver,  and  adduces  much  clinical  evidence 
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in  favor  of  bis  views.  The  cases  in  which  he  especially  recommends  it  are 
"  infants  who  are  being  artificially  reared,  and  who  are  liable  to  frequent  de- 
rangement of  the  bowels ;  also  when  the  phosphatio  elements  in  the  food 
seem  deficient ;  where,  irom  the  character  of  the  motions,  there  is  a  deficient 
or  defective  secretion  of  bile.  It  is  thus  of  service  in  cases  of  chalky  stools 
or  white  fluid  motions,  and  in  many  cases  of  green  stools;  also  in  duodenal 
dyspepsia,  and  in  diarrhoea  and  weaning."  Dr.  S.  G.  Webber  {Boston  Med, 
and  Surg.  Joum.,  1868,  vol.  i.  p.  5)  confirms  these  statements  of  Dr.  Ste- 
phenson, and  in  a  few  cases  I  have  seen  very  notable  effects  from  this  use 
of  the  drug. 

POTASSII  ET  SODII  Tartras,  U.  S. —  Tartrate  of  Potassium  and  SfMiium, 
or  Rochelie  Salt,  is  made  by  the  addition  of  the  carbonate  of  sodium  to  a 
solution  of  the  bitartrate  of  potassium.  It  occurs  in  large,  colorless,  trans- 
parent, slightly  efflorescent,  prismatic  or  half-prismatic  crystals,  which  are 
soluble  in  two  and  a  half  parts  of  cold  water,  and  have  a  slightly  saline 
taste.  It  is  a  mild  saline  purgative,  decidedly  less  efficient,  but  much  less 
ofiensive  to  the  palate,  than  £psom  salt.  The  dose  is  from  half  an  ounce 
to  two  ounces,  properly  diluted. 

PuLVERES  Effebvescentes  Aperientes,  U.  S. — Aperient  Effervescing 
Powders.  The  single  SeidlUz  powder  is  a  duplex  entity,  occurring  in  two 
packets,  that  in  the  white  paper  containing  thirty-five  grains  of  tartaric  acid, 
that  in  the  blue  paper  forty  grains  of  the  bicarbonate  of  sodium  and  two 
drachms  of  Rochelle  salt.  When  they  are  taken,  the  powders  are  dissolved 
separately,  the  solutions  added,  and  the  whole  drunk  whilst  efiervescing. 
They  are  very  acceptable  to  the  stomach,  refrigerant  and  laxative  rather  than 
purgative.  Seidlitz  powders  are  used  almost  exclusively  to  evacuate  the 
bowels,  and  exhibited  after  blue  mass  to  "  carry  off"  mercurials,  etc.  They 
should  be  taken  on  an  empty  stomach,  as  before  breakfast.  One  powder  is 
the  usual  dose ;  but  not  rarely  even  two  powders  will  fail  to  purge. 

POTASSII  Sulphas,  U.  S. — Sulphate  of  Potash,  or  Vitriolated  Tartar, 
was  formerly  used  as  a  purgative,  but  is  no  longer  employed  in  medicine, 
except  in  the  preparation  of  Dover's  powders. 

The  Sulphovinate  of  Sodium  has  recently  been  brought  forward  as  a  sub- 
stitute for  Epsom  salt.  A  very  great  advantage  is  claimed  for  it,  in  that  it 
has  a  refreshing  flavor  with  very  slight  bitterness,  and  when  given  in  flavored 
syrups  makes  a  very  pleasant  drink.  Its  action  is  said  to  be  rapid  and 
thorough.  The  dose  b  two  to  four  drachms  for  children;  four  to  six 
drachms  for  an  adult. 

DRASTICS. 

As  already  stated,  the  drastics  are  those  vegetable  cathartics  which  are 
actively  irritant.     With  perhaps  one  or  two  exceptions,  in  sufficient  amount 
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they  are  capable  of  causing  fatal  gastro-intestinal  irritation.  The  line  between 
the  draiitics  and  the  stronger  purgatives  is,  of  course,  placed  more  or  less 
arbitrarily,  since  the  various  cathartics  differ  in  action  almost  by  insensible 
d^ees.  Thus,  jalap,  although  included  among  the  drastics  in  this  work, 
might  with  perhaps  even  greater  propriety  be  classed  among  the  purgatives, 
since  it  is  very  little  more  active  or  irritant  than  is  senna.  Further,  these 
remedies  in  combination  seem  to  lose,  in  a  measure,  their  power  of  causing 
irritation,  and  to  become  useful  purgatives.  A  fact,  however,  which  makes 
the  classification  here  employed  clinically  useful,  although  it  be  not  scien- 
tifically accurate,  is  that  none  of  these  remedies  should  be  used  when  a  pur- 
gative is  desired  to  relieve  gastro-intestinal  inflammation  or  irritation ;  and, 
on  the  other  hand,  when  a  revulsive  action  is  wished  for,  as  in  some  cases 
of  brain-disease,  one  of  the  drastics  should  always  be  selected. 

JALAFA.-JALAP.  U.S. 

The  tuber  of  Exogonium  purga,  a  convolvulaceous  vine  growing  in 
Mexico.  Jalap  comes  into  the  market  in  two  forms:  one,  that  of  the 
younger  roots,  which  are  sold  undivided ;  the  other,  that  of  the  old  roots, 
which  are  brought  into  the  market  in  transverse  or  longitudinal  slices,  and 
in  pieces.  The  first  variety  consists  of  very  hard,  irregularly  globular, 
brittle  roots,  about  the  size  of  a  shut  fist,  or  smaller,  and  oflen  slashed  with 
vertical  incisions,  made  for  the  purpose  of  facilitating  drying.  The  section 
of  jalap  is  always  distinctly  resinous,  if  not  to  the  naked  eye,  at  least  to  the 
vision  aided  by  a  lens.  The  active  principle  is  a  duplex  resin,  one  portion 
of  which  is  soil,  and  soluble  in  ether,  the  other  {Rhodtaretin)  hard,  and 
insoluble  in  the  latter  menstruum.  Rhodeoretin  is  asserted  by  both  Kayser 
and  Mayer  {I/.  S.  Dispensatory)  to  be  the  purgative  principle ;  but  Mr.  J.  C. 
Long  (^Amer.  Joitr.  of  Pharm.,  1861)  has  shown  that  the  soft  resin  is 
equally  active.  The  percentage  of  resin  varies  very  much  in  different  speci- 
mens, but  is  much  greater  in  those  that  are  worm-eaten. 

I*HYsiOLOGiCAL  AcTlON. — Upon  dogs  and  horses  jalap  (Stills,  Therapet^ 
tics  J  vol.  ii.)  is  said  to  act  as  a  powerful  hydragogue  cathartic,  and  in  over- 
doses as  a  gastro-intestinal  irritant.  If  the  experiments  of  Cadet  de  Gkissi- 
court  be  correct,  it  probably  acts  by  absorption,  as,  according  to  that  observer, 
diarrhoea  may  be  produced  in  dogs  by  its  free  application  to  the  shaven  skin. 
Prof  Stille,  however,  asserts  that  it  does  not  impart  its  purgative  properties 
to  the  milk  of  nursing  women,  and  that  in  man  it  is  not  absorbed  by  the 
skin.  In  man  jalap  produces  free  hydragogue  catharsis,  often  with  nausea ; 
or,  if  in  overdoses,  violent  vomiting  and  purging. 

Therapeutics. — Jalap  is  especially  indicated  when  it  is  desirable  to  pro- 
duce large  watery  stools.  It  is,  however,  very  rarely  used  alone.  A  favorite 
combination  with  many  practitioners  is  of  it  and  calomel.  In  the  form  of 
the  compound  powder  (^Ptdvts  Jalapx  ComposituSy  U.  S., — jalap,  one  part, 
cream  of  tartar,  two  parts),  jalap  is  very  frequently  used  with  great  advan- 
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tage  in  ascites  and  also  in  other  forms  of  general  dropsy.  It  is  believed 
when  given  in  this  way  to  exert  some  influence  upon  the  renal  functions : 
for  very  many  cases  the  proportion  of  cream  of  tartar  in  the  officinal  com- 
pound powder  is  too  small,  and  should  be  increased. 

Administration. — The  dose  of  powdered  jalap  is  ten  to  twenty  grains. 
The  officinal  extract  (Extrac^nm  Jalapm)  is  about  twice  as  strong  aa  the 
crude  drug ;  the  resin  (Resina  Jaiapse,  U.  S.),  like  the  other  purgative 
resins,  is  prepared  by  precipitating  a  saturated  tincture  with  water.  Accord- 
ing to  Husemann,  the  ordinary  adulterations  of  jalap  resin  may  be  detected 
by  the  solubility  of  the  substances  employed  in  the  oil  of  turpentine,  which 
does  not  aflfect  the  genuine  article.  On  account  of  its  tastelessness,  this 
preparation,  as  well  as  the  similar  one  of  scammony,  is  sometimes  employed 
as  a  purgative  for  children.   The  dose  for  an  adult  is  from  two  to  four  grains. 

OOLOOTNTHIS-OOLOOTNTH. 

The  fruit,  deprived  of  its  rind,  of  the  CitruUus  Colocynthis,  or  bitter 
cucumber,  a  vine  growing  in  the  Cape  of  Good  Hope,  Japan,  Syria,  Egypt, 
Turkey,  the  islands  of  the  Orecian  Archipelago,  etc.  The  fruit  is  a  round 
gourd,  from  two  to  four  inches  in  diameter,  of  a  whitish  or  pale-yellow  color. 
It  occurs  in  the  market  with  or  without  its  rind.  The  pulp  is  dry  and 
membranous,  whitish,  and  contains  the  active  purgative  glucoside  Qjlocynfhin, 
first  discovered  by  Herberger. 

Physiological  Action. — The  experiments  of  Orfila  and  Schroff  have 
shown  that  upon  dogs  and  rabbits  colocynth  acts  very  much  as  it  docs  in 
man,  producing  copious  watery  evacuations,  and,  although  not  so  irritant  as 
gamboge,  in  overdoses  causing  death  by  gastro-intestinal  irritation.  If  the 
statement  of  Richter  that  violent  purgation  may  be  induced  by  rubbing  the 
abdomen  with  tincture  of  colocynth  be  true,  the  active  principle  is  without 
doubt  absorbed. 

Therapeutics. — Colocynth  is  rarely,  if  ever,  used  alone,  but  is  given  in 
combination  with  the  other  drastics,  or  with  milder  purgatives,  to  increase 
their  activity.  It  is  frequently  added  in  small  quantity,  with  advantage,  to 
laxatives,  especially  when  the  constipation  is  somewhat  obstinate.  Its  minute 
bulk  is  often  of  great  advantage  in  these  cases.  Neither  colocynth  nor  any 
of  its  combinations  should  be  used  in  dropsy.  Its  chief  use  is,  as  a  laxative, 
to  unload  the  bowels,  and  to  deplete  directly  from  the  portal  circulation  : 
even  in  cases  offering  these  indications  it  is  almost  never  used  alone. 

Toxicology. — Colocynth  has  not  rarely  produced  death,  preceded  by 
hypercatharsis  and  the  usual  symptoms  of  gastro-intestinal  irritation.  The 
fatal  dose  probably  varies  very  much.  Christison  records  the  death  of  a 
woman  twenty-four  hours  after  taking  a  teaspoonful  and  a  half  of  the  powder. 
Roques  chronicles  a  fatal  result  produced  by  less  than  a  drachm  of  the  pow- 
der in  decoction,  but,  on  the  other  hand,  narrates  a  case  in  which  three 
drachms  failed  to  kill  (Huscmann,  Ilandhuch  der  Toxicoloyiey  p.  625). 
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Administration. — Colocynth  is  used  only  in  the  fonn  of  the  (Mrad 
{Extractum  ColocynthitUs,  U.  S.)  ;  useful  as  an  addition  to  laxatives,— dose, 
as  a  purgative,  three  to  five  grains ;  and  of  the  compound  extract  (Extractum 
CohcynthidU  Compositnm,  U.  S.),  which  contains  extract  of  colocynth,  three 
and  a  half  parts,  purified  aloes,  twelve  parts,  Fesin  of  scammony,  three  parts, 
cardamom,  one  and  a  half  parts,  soap,  three  parts,  and  is  a  very  useful  pur- 
gative preparation,  either  as  a  laxative  in  minute  dose  (one  to  three  grains), 
or  in  large  dose  (five  to  twenty  grains)  as  an  active  purgative. 

SOAMMONinM-SOAMMOITT.  U.  S. 

A  resinous  exudation  from  the  root  of  the  Convolvidus  Scammonia,  a  vine 
growing  in  Syria.  It  is  said  to  be  obtained  by  cutting  off  the  root  obliquely 
about  two  inches  from  the  origin  of  the  stems,  and  catching  in  shells  the 
few  drachms  of  milky  juice  which  exude  from  each  root.  From  these  shells 
it  is  emptied  into  a  vessel  and  allowed  to  concrete.  Before  exportation 
it  is  usually  adulterated  with  the  expressed  juice  of  the  leaves  and  stalks, 
and  with  chalk,  flour,  ashes,  sand,  etc.  This  adulteration  was  formerly 
carried  to  a  very  great  extent,  but  is  at  present  indulged  in  to  a  much  less 
degree.  The  pure  or  Virgin  Scammony  is  in  irregular,  rough,  fissured 
masses,  of  various  sizes,  commonly  solid,  with  a  dull  resinous  fracture,  and 
of  a  dark  greenish  color,  inclining  to  black.  The  smell  is  peculiar,  resem- 
bling that  of  old  cheese.  The  taste  afler  a  time  is  acrid.  Factitious  or 
adulterated  scammony  occurs  in  cakes  of  various  sizes  and  shapes,  and  is 
sometimes  spoken  of  as  amylactous  or  cretaceous  scammony,  according  to 
the  material  used  for  its  adulteration.  The  active  principle  of  scammony  is 
a  resin,  very  similar  to  that  of  jalap.  The  proportion  of  this  resin  in  the 
drug  varies,  according  to  the  purity  of  the  article,  from  eight  to  ninety  per 
oent.  The  U.  S.  Pharmacopeeia  directs  that  scammony  shall  contain  seventy- 
five  per  cent,  of  the  resin. 

Therapeutics. — Scammony  acts  upon  the  system  like  jalap,  but  is  some- 
what more  irritating,  and  therefore  more  apt  to  gripe  severely,  and  is  still 
more  strongly  contra-indicated  in  inflammatory  diseases  of  the  intestinal 
canal.  It  is  decidedly  less  drastic  than  gamboge.  It  is  never  used  alone, 
but  in  combination  with  other  less  active  cathartics.  The  only  ofiicinal 
preparation  is  Resina  Scanimoniiy  which  is  prepared  in  the  same  way  as 
that  of  jalap,  than  which  it  is  more  irritating  and  somewhat  more  active. 

As  all  of  the  ingredients  have  been  noticed,  the  present  seems  the  proper 
place  for  the  consideration  of  PiLULiE  CATHARTiCiE  CoMPOSiTiE,  U.S. — 
Compound  Cathartic  Pills.  These  famous  pills  contain  each :  compound 
extract  of  colocynth,  one  and  a  third  grains ;  extract  of  jalap  and  calomel, 
each  one  grain ;  gamboge,  one-fourth  of  a  grain.  As  there  is  soap  m  the 
first  ingredient,  the  calomel  is  sooner  or  later  reduced  to  the  black  oxide  of 
mercury. 
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The  compound  cathartic  pills  are  a  very  efficient  purgative,  generally  not 
producing  much  griping.  They  cause  large  watery  stools,  and  are  used  when 
it  is  desired  to  empty  the  bowels  and  deplete  from  the  portal  circulation. 

PODOPHTLLUM-PODOPHTLLUM.  U.  8, 

The  rhizome  of  the  Podophyllum  peltatum,  or  May-apple,  a  perennial 
herb,  growing  in  the  Northern  and  Middle  United  States.  Podophyllum 
occurs  in  simple  or  branched,  cylindrical,  brownish  pieces,  about  the  thick- 
ness of  a  goose-quill,  smooth  or  wrinkled  longitudinally,  often  obscurely 
marked  with  the  scars  of  leaf-scales,  and  ftimished  with  numerous  rootlets  or 
their  remnants  attached  to  the  lower  surface.  The  taste  is  bitterish,  acrid, 
nauseous.  The  rhizome  contains  the  alkaloid  Berberina,  but  the  purgative 
power  resides  in  two  resins,  one  soluble,  the  other  insoluble,  in  ether. 

Physiological  Action. — The  experiments  of  Dr.  Snow,  of  Dr.  S.  R. 
Percy  (American  Afrd,  Times^  vol.  iv.),  of  Dr.  F.  E.  Anstie  (Med.  Times 
and  Gaz.^  March,  1863),  and  of  others,  have  shown  that,  whether  adminis- 
tered by  the  mouth  or  hypodermically,  podophyllum  produces  in  the  lower 
animals  purging,  with  colicky  pains  and  sometimes  vomiting.  If  the  dose  be 
sufficient,  the  stools  are  bloody,  and  after  large  amounts  death  occurs,  pre- 
ceded by  hypercatharsis,  prostration,  and  slight  convulsions.  On  post-mor- 
tem examination.  Dr.  Anstie  found  intense  inflammation,  with  ulceration  of 
the  mucous  membrane  of  the  small  intestines.  Upon  man  podophyllum  acts 
as  upon  these  animals,  producing  in  large  doses  violent  catharsis,  accompa- 
nied by  much  pain,  and  is  no  doubt  capable  of  acting  as  a  fatal  gastro-int<^ 
tinal  irritant,  although  I  am  not  aware  that  any  case  of  serious  poisoning  by 
it  is  upon  record.  The  experiments  already  alluded  to  show  that  it  acts  by 
being  absorbed,  which  is  confirmed  by  the  experience  of  Dr.  Percy,  who 
found  that  its  application  to  an  ulcer  was  followed  by  its  specific  efliect.s.  It 
has  been  claimed  that  it  acts  especially  upon  the  liver ;  and  much  clinical 
testimony  has  been  adduced  to  support  this  view.  I  have  never  practically 
investigated  this  subject,  but  the  evidence  appears  to  be  very  strong  that  in 
many  cases  the  use  of  large  doses  of  podophyllum  is  followed  by  the  free 
escape  of  bile  per  anum.  This  result  seems,  however,  to  be  the  consequence 
of  the  intense  duodenal  irritation  rather  than  of  a  direct  action  upon  the  liver. 

Therapeutics. — Podophyllum  in  its  action  as  a  purgative  resembles  very 
closely  jalap,  but  acts  more  slowly  and  more  continuously  than  that  drug, 
and  is  probably  more  apt  to  produce  "bilious  discharges."  In  my  expe- 
rience, it  more  often  causes  griping  pain.  In  this  country  it  is  very  largely 
used  in  cases  of  acute  constipation,  and  with  very  good  efliect ;  and  it  has 
also  been  commended  very  highly  by  numerous  practitioners  in  the  so-called 
"  bilious  attacks,'^  Owing  to  the  extreme  slowness  of  its  action,  it  is  not 
well  adapted  for  combination  with  brisker  cathartics.  The  same  (juality  fits 
it,  however,  for  use  with  calomel,  it  requiring  nearly  the  same  length  of  time 
as  that  drug  to  produce  purgjition. 
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Administration. — Althougli  an  extract  (^Extractum  Podopht/Ui)  ia 
officinal,  podophyllum  is  scarcely  ever  given  in  other  form  than  that  of  the 
resin,  commonly  known  as  Podophyllin.  Resina  PodophylU  (U.  S.)  is  pre- 
pared by  precipitating  a  concentrated  tincture  with  water :  as  berberina  is 
soluble  in  the  latter  menstruum,  the  resin  as  thus  obtained  is  free  from 
the  alkaloid.  The  portion  of  this  duplex  resin  which  is  soluble  in  ether  is 
certainly  more  actively  purgative  than  the  other  part,  to  which,  indeed,  any 
purgative  property  is  denied  by  some.  Dose,  as  a  pur^ive,  from  one-sixth 
to  one-fourth  of  a  grain  ;  as  a  laxative,  one-twelfth  of  a  grain. 

ELATEEIUM-ELATEEIUM.  TJ.  8. 

A  substance  deposited  by  the  juice  of  the  fruit  of  the  Momordica  Elate- 
rium,  or  squirting  cucumber,  a  native  of  Greece,  but  cidtivated  in  England. 
In  the  interior  of  the  ovate  fruit  is  an  elastic  sac,  which  contains  the  seeds 
and  at  ripening  becomes  so  distended  with  juice  that  when  the  fruit  falls  off 
the  vine,  and  the  support  is  removed  from  the  stem  end,  a  rupture  occurs  at 
the  latter  position,  and  the  liquid  with  the  seeds  is  forcibly  projected.  The 
elaterium  is  said  to  be  contained  only  in  this  inner  juice.  In  order  to  avoid 
loss,  the  fruit  is  picked  with  a  piece  of  the  stalk  adherent  to  it  before  ripen- 
ing, and  is  opened,  by  slicing.  Elaterium  occurs  in  light,  friable,  slightly 
incurved,  greenish-gray  cakes  about  a  line  thick.  The  taste  is  acrid  and 
bitter ;  the  fracture  finely  granular.  The  active  principle  is  Elaterin,  which 
was  first  separated  in  a  pure  state  by  Monies  (^Repertor.  fur  Pluimi.^  xxxiz. 
134).  It  crystallizes  in  colorless,  shining,  rhombic,  six-sided,  odorless 
tables,  of  a  very  bitter  sharp  taste  and  neutral  reaction.  According  to  Dr. 
II.  Kohler  (  Virchow*s  Archiv^  Bd.  1.  p.  287),  it  is  insoluble  in  water  and 
glycerine,  readily  soluble  in  cold  alcohol,  and  soluble  with  difficulty  in  ether 
and  turpentine.* 

Physiological  AcrriON. — Locally  applied,  elaterium  is  a  very  decided 
irritant,  producing,  according  to  Pereira,  ulcerations  in  the  fingers  of  those 
who  handle  the  fruit  and  prepare  the  drug  for  market.  When  taken  inter- 
nally, it  acts  on  man  as  a  most  powerful  hydragogue  cathartic,  producing, 
when  the  dose  and  administration  are  properly  regulated,  enormous  watery 
stools,  without  much  irritation.  On  the  lower  animals  its  action  is  much  less 
certain.  Yiborg  asserts  that  a  horse  was  unaffected  by  a  pound  of  elaterium 
fruit ;  and  I  have  given  one  and  even  two  grains  of  a  presumably  active 
elaterium  to  a  dog  without  producing  very  obvious  results.  If  the  dose  be 
sufficiently  large,  all  animals  probably  are,  however,  fatally  affected  by  elate- 
rium, perishing  by  progressive  depression.  Prof.  Stills  asserts  (  TherapexUlct^ 
vol.  ii.  p.  459)  that  the  death  is  not  rarely  preceded  by  violent  vomiting  and 
purging ;  and  even  when  these  are  absent  during  life,  post-mortem  examina- 


*  For  the  behavior  of  it  with  various  reagents,  and  for  the  methods  of  searching  for  it 
in  medico-legal  investigations,  the  reader  is  referred  to  Dr.  Kdhler's  memoir. 
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tion  reveals  ooDgestion  and  iDflammatioD  of  the  gastric  and  intestinal  mucous 
membranes.  In  none  of  my  own  experiments,  which  have  not  been  very 
numerous,  has  any  purging  been  present ;  further,  in  Dr.  Kohler's  elaborate 
investigation  (Joe,  cit,)^  elaterium  dissolved  in  alcohol  was  injected  under  the 
skin,  the  powdered  elaterium  was  put  into  the  rectum,  and  was  given  by  the 
mouth  after  the  gall-duct  had  been  tied  so  as  to  prevent  the  flow  of  bile  into 
the  intestine,  and  in  neither  case  was  there  any  purging,  but  prostration, 
apathy,  disturbed  respiration,  salivation,  and  violent  convulsions,  ending  in 
death.  From  these  experiments  Dr.  Kohler  draws  the  conclusion  that 
elaterium  exerts  a  general  action  upon  the  system,  for  which  its  introduction 
into  the  blood  b  all  that  is  requisite,  and  also  a  purgative  influence,  for 
which  it  is  necessary  that  there  be  bile  in  the  duodenum  to  dissolve  the 
elaterium  and  cause  it  to  act  locally  on  the  intestine.  The  objection  to 
this  conclusion  is  that  our  present  light  seems  to  indicate  that  elaterium 
does  not  purge  dogs  and  rabbits,  even  when  given  under  ordinary  circum- 
stances. Further,  there  is  considerable  evidence  to  show  that  elaterium 
applied  externally  will  cause  purging  in  man  (see  Stills,  Therapntfiat,  vol. 
ii.  p.  459).  If  this  be  true,  the  application  of  the  conclusions  arrived  at  by 
Kohler  to  man  certainly  would  be  incorrect.  Kohler  s  experiment  proved 
that  in  animals  elaterium  is  absorbed,  even  when  given  by  the  mouth,  since 
he  found  it  in  the  urine  of  the  poisoned  dogs  and  rabbits. 

Therapeutics. — Elaterium  is  certainly  the  most  efficient  of  all  the  hydra- 
goguc  cathartics,  producing  in  properly-regulated  doses  the  freest  evacuations 
with  comparatively  little  pain  and  irritation.  It  is  therefore  indicated  when- 
ever a  powerful  cathartic  of  such  nature  is  indicated.  It  is  the  most  efficient 
of  all  the  medicines  of  the  class  in  general  dropRy  or  in  ascites.  As,  how- 
ever, its  action  is  very  exhausting,  great  care  should  be  exercised  not  to  give 
it  in  too  large  doses,  and  also  to  support  the  strength  of  the  patient  during 
the  period  of  purgation,  and  aflcrwards  by  alcoholic  stimulants,  easily- 
digested  nutritious  food,  and  appropriate  hygienic  measures.  In  the  latter 
stages  of  dropsy  the  injudicious  use  of  elaterium  may  favor,  and  no  doubt 
has  accelerated,  the  fatal  result,  by  intensifying  the  exhaustion.  An  idea 
has  prevailed  that  elaterium  is  especially  valuable  in  vrsemia,  because  it  pro- 
duces an  elimination  of  the  urea  in  the  stools ;  but  I  have  been  unable  to 
find  authority  for  the  asserted  elimination.  Be  this  as  it  may,  however, 
clinical  experience  has  demonstrated  the  utility  of  elaterium  in  chronic  renal 
disease.  In  order  to  deplete,  elaterium  has  been  employed  in  various  diseases ; 
but  this  use  is  not  to  be  encouraged,  and  especially  when  there  is  any  gastro- 
intestinal irritation  or  inflammation  are  the  salines  much  preferable  to  elate- 
rium. In  cases  of  plethora,  however,  when  there  is  a  sudden  determination 
of  hlood  to  the  head  and  a  very  powerful  impression  is  needed,  the  vegetable 
cathartic  may  be  advantageously  employed. 

Toxicology. — Elaterium  is  without  doubt  capable  of  destroying  life,  and 
that,  too,  when  not  in  large  quantity.     I  know  of  but  one  recorded  death. — 
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that  of  a  woman  who  took,  by  the  advice  of  a  quack,  two  and  two-fifths 
(l^ains  of  the  extract  of  elaterium  and  sixteen  grains  of  rhubarb.  Violent 
and  uncontrollable  vomiting  and  purging  came  on,  and  proved  fatal  in  thirty- 
six  hours.  Afler  death,  the  gastro-intestiual  mucous  membrane  showed 
marked  evidences  of  inflammation.  (See  Beck't  Medical  Juritprudence^ 
12th  ed.,  vol.  ii.  p.  719.) 

Administration. — Formerly,  elaterium  varied  a  good  deal  in  power; 
now,  however,  it  is  very  uniform,  and  it  is  never  safe  to  commence  with  more 
than  one-sixth  of  a  grain,  to  which  should  be  united  a  grain  of  the  extract 
of  hyoscyamus  and  a  drop  of  some  aromatic  oil. 

OAMBOOU-OAMBOOE. 

A  gum  resin,  obtained  in  Siam  by  breaking  off  the  leaves  and  young 
shoots  of  the  tree  known  by  botanists  as  the  Garcinia  Morella,  and  catching 
in  suitable  vessels  the  juice  as  it  drops.  When  the  receptacles  consist  of 
hollow  bamboos,  the  juice  hardens  into  cylindrical  casts,  striated  externally, 
and  with  a  central  cavity  due  to  the  loss  of  substance  in  drying.  This  is  the 
so-called  pipe  gamboge.  Gamboge  in  sorts  occurs  in  irr^ular  masses.  Gam- 
boge is  a  hard,  resinoid  substance,  of  a  brittle,  often  conchoidal  fracture,  of  a 
deep  reddish-orange  color  on  exposed  surfaces,  more  yellowish  when  freshly 
broken,  affording  a  bright-yellow  powder,  insoluble  in  water,  with  which  it 
forms,  however,  an  intensely  yellow  emulsion.  It  has  little  or  no  taste,  but 
wlien  chewed  produces,  afler  a  time,  an  acrid  sensation  in  the  fauces.  It 
contains,  according  to  Christison,  as  much  as  seventy-two  per  cent,  of  gam- 
bogie  acid,  a  resinous  acid  of  a  cherry-red  color,  forming  red  salts  with 
alkalies.  This  would  appear,  however,  to  be  only  one  of  the  purgative  prin- 
ciples of  the  drug,  since  it  is  less  drastic  than  an  equal  weight  of  gamboge 
(Christison,  Ann.  Chem.  Pharm.^Tsm,  185;  Pabo, ^c^tVam.  q^istd.  ad  Vir- 
futes  chem.  et  phyfnol.  Resinarum  quarundam  comparatas,  Dorpat,  1851 ; 
Daraszkiewicz,  Meletemata  de  Resinarum^  prsesertim  Resinst  Gutti,  in 
Tractu  Intestinali  Rationibus,  Dorpat,  1858) ;  five  grains  producing  in  some 
persons  only  watery  evacuations,  in  others  not  even  these,  and  as  much  as 
seventeen  grains  having  been  taken  without  more  serious  effect  than  severe 
purgation. 

Physiological  Action. — Administered  by  the  mouth  to  dogs,  cats, 
horses,  and  probably  other  of  the  lower  animals,  gamboge  acts  very  generally 
as  a  violent  drastic  cathartic ;  but  from  the  experiments  of  Schaur  and  of 
Orfila  it  would  appear  to  cause  sometimes  amply  vomiting,  and,  when  in  very 
large  amounts,  death,  without  any  marked  symptoms  other  than  those  of 
progressive  depression.  In  such  cases  the  gastro-intestinal  mucous  membrane 
was  found  highly  inflamed,  and  the  intensity  of  the  irritation  probably  para- 
lyzed the  intestinal  functions.  According  to  Daraszkiewicz  and  to  Schaur, 
in  order  for  gambogic  acid  to  act  as  a  purgative  the  presence  of  bile  in  the 
intestine  is  necessary.     As  it  has  been  determined  by  Schaur  (quoted  by 
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Husemann,  p.  754)  that  tlio  hypodermic  admlniatration  oF  gamboge  to  doga 
reunite  simply  in  the  production  of  loc&l  abaoeascx,  and  as  A.  L.  Bichter 
asseria  that  when  applied  to  raw  surfaces  iu  man  it  acta  simply  as  a  local  irri- 
(itnt,  it  would  appear  at  first  si^ht  that  gamboge  does  not  act  by  absorption. 
This  is,  however,  probably  not  true,  the  alkaline  juices  of  the  alimentary 
canid  pmbahly  dissolving  it  so  that  it  can  readily  be  taken  up  by  the  villL 
Further,  both  Gmelio  and  Ticdeniann  asuert  that  they  have  li>und  its  prin- 
ciples in  the  urine,  i^thaur  has,  howet 
urine  of  pereons  or  of  animals  taking 
quantities  of  it  into  the  blood  of  dogs 
Although  he  did  obtain  a  resinoid  substance  which  he  believes  to  be  a  de- 
rivative of  gambogic  acid.  Lewis,  Abeille,  and  Ferriar  assert  ihat,  whcD 
given  in  certain  ways,  gamboge  acte  an  a  decided  diuretic.  If  this  be  true, 
absorption  of  it  must  occur, 

Thkra  PEC  TICS. — On  account  of  the  intense  irritation  which  large  dosed 
of  it  produce,  gamboge  is  very  rarely,  if  ever,  used  alone  aa  a  purgative,  but 
is  employed  to  give  sharpDcas  to  purgative  combinations.  In  very  obstinate 
habitual  coailipaliun  it  has  been  used  in  doses  of  one  or  two  grains  as  a. 
dcdded  laxative.  Its  use  as  a  hydragogue  in  dmpug  is  to  be  absolutely  con- 
demned, it  being  much  leas  effective  for  this  purpose,  and  more  irritating, 
than  various  other  substances.  The  dose  of  gamboge  is  from  two  to  five 
grains,  m»dc  into  pill  with  soap,  or  givcu  in  alkaline  aolutioi 

OLEUM  TIGLII-OEOTON  OIL.    U.S. 

The  fixed  oil  obtained  from  the  eoeds  of  the  Croton  Tiglium,  a  euphor- 
biaoeous  shrub  of  Hindostan  and  other  portions  of  Southern  Asia.  This  oil 
is  (luite  viscid,  and  varies  in  tolor  from  a  pale  yellow  to  a  dark  reddish  brown, 
and  has  an  acid  reaction.  Its  taste  is  hot,  acrid,  and  extremely  persistent ; 
its  odor  faint,  but  peculiar.  The  composition  of  croton  oil  is  very  complex, 
and  the  active  purgative  principle  has  not  as  yet  been  separated.  The  most 
important  of  the  substanoes  so  far  discovered  in  the  drug  is  that  found  by 
T.  8<-hlippc  and  named  by  him  Crotonol.  According  \o  this  invcstigntoi 
it  is  not  the  pur^live  principle,  although  to  it  the  dmg  owes  its  power  of 
causing  a  peculiar  dermal  inflammation. 

Physiological  Action. — I^ocally  applied,  croton  oil  is  an  intense 
(ant,  producing  upon  the  skin  an  eruption  which  is  at  first  papular,  but  in 
very  short  time  becomes  pustular.  This  effect  of  the  drug  will  be  consid* 
ercd  mure  in  detail  under  the  heading  of  Counter-irritants.  When  jpven 
by  the  muuth,  croton  oil  acts  upon  the  horso,  dog,  and  probably  other  mam- 
mals, as  upon  man,  producing  violent  purging,  with  severe  griping,  and, 
when  in  sullicient  amount,  fatal  gaatro-inteatinal  inflammation.  The  i{ues- 
lion  ns  to  whether  it  acta  by  producing  a  simple  local  impression  or  by  ab- 
sorption b  unsettled.  In  the  experiments  of  Uortwig  (Stills,  Theraprutie*, 
2d  ed.,  vol.  ii.  p.  44'J)  and  of  Bucheim  {  IVrcAoio'i  Archiv,  xii.  1),  purgation 
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did  not  follow  the  injection  of  the  oil  into  the  veins  of  animals ;  but  Con- 
well  obtained  a  result  contrary  to  this,  and  there  is  considerable  testimony 
that  its  external  use  in  man  is  sometimes  followed  by  its  specific  effects  upon 
the  alimentary  canal  (Stills,  Therap,,  2d  ed.,  vol.  ii.  p.  451).  The  probabili- 
ties seem  to  me  to  be  in  favor  of  the  purgation  being  due  to  the  absorption 
of  the  oil. 

Therapeutics. — Croton  oil  is  a  very  rapidly-acting,  violent  drastic  and 
hydragogue  cathartic.  It  is  chiefly  used  in  cases  of  obsHiiaU  conUxpation 
from  disease  of  the  nervous  system  or  from  lead-poisoning.  The  fact  that  a 
drop  of  it  placed  upon  the  tongue  will  purge  actively,  peculiarly  fits  it  for  use 
in  mania  J  delirium  tremens^  and  other  diseases  when  the  patient  refuses  to 
take  medicine.  When  it  is  desired,  as  in  some  brain-diseases,  to  revulse 
through  the  bowels,  croton  oil  is  probably  the  most  available  of  the  cathar- 
tics. The  dose  is  one  drop,  which  may  be  administered  in  pill,  emulsion,  or 
by  simply  placing  upon  the  tongue.  In  overdoses,  croton  oil  is  a  violent 
poison. 

ToxicoLOQY. — Although  in  small  amounts  croton  oil  causes  such  severe 
symptoms,  yet  in  larger  quantities  it  has  failed  to  produce  as  serious  results 
as  would  be  naturally  expected.  It  is,  however,  very  possible  that  in  at  least 
some  of  these  recorded  cases  the  oil  was  adulterated.  Cowan  has  reported  a 
case  (Husemann,  Toxicologie^  Bd.  ii.  p.  443)  of  a  child,  four  years  old,  who 
recovered  in  two  days  from  a  teaspoonful  of  croton  oil  taken  on  a  full  stom- 
ach ;  Adams  (Ibid,)  saw  recovery  in  an  adult  after  the  ingestion  of  a  drachm ; 
and  in  the  Boston  Med,  and  Surg,  Joum,y  1868,  i.  294,  is  recorded  the 
case  of  a  woman  who  took  about  an  ounce,  was  vomited  forty-five  minutes 
afterwards  with  mustard,  and  finally  recovered.  The  minimum  fatal  dose  is 
not  known,  and  probably  varies  very  much.  A  child  aged  thirteen  months 
was  killed  by  a  quantity  believed  not  to  exceed  three  minims  (Med,  Times 
and  Gaz.,  1870,  i.).  Orfila  reports  a  case  in  which  two  and  a  half  drachms 
produced  death  in  a  man  who  had  already  been  sick  four  weeks  with  typhus 
fever ;  and  Giacomini  (Stills,  Therapeutics^  vol.  ii.  p.  451)  one  in  which 
twenty-four  grains  of  the  drug  proved  fatal  in  as  many  hours:  although 
there  were  but  four  stools,  the  patient  presented  the  symptoms  of  general 
collapse,  preserving  consciousness  to  the  last.*  In  a  recent  Wisconsin  case  a 
little  less  than  two  drachms  caused  vomiting  and  death  without  purging 
(Amer,  Jour,  Med,  Sci,^  April,  1874). 

Eelleborus  Niqeb. — ^Black  hellebore  is  the  root-stock  of  the  Helleborus 
niger,  a  native  of  Southern  and  Middle  Europe.  It  contains  two  active 
medicinal  principles,  HeUeboretn  and  HeUeborin,  Both  of  these  substances 
are  glucosides.     According  to  Marm^  (quoted  by  Husemann),  helleborein 

*  For  other  cases,  see  Mtd,  Oan.,  toI.  xliii. ;  Edinburgh  Med,  Joum,,  IS61 ;  Lancet,  1870 
i.;  Brit,  Med,  Joum,,  1874,  i.;  Ann,  d'ffyg,,  1871,  i. 
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IB  an  active  cardiac  poison  and  a  drafltio  purgative,  whilst  helleborin,  although 
having  to  some  extent  the  latter  property,  acts  chiefly  as  a  narcotic,  pro- 
ducing in  animals  at  first  inquietude,  soon  followed  by  paresis  both  of  motion 
and  of  sensation;  constantly  deepening  afler  large  doses  into  death. 

Black  hellebore  when  taken  by  man  is  said  to  cause,  if  in  sufficient 
quantity,  violent  catharsb,  with  vomiting,  abdominal  pains,  cramps,  and  con- 
vulsions, which  have  ended  &tally.  Locally  applied,  the  fresh  root  is  a  vio- 
lent irritant.  It  has  been  used  in  times  past  as  a  hydragogue  cathartic,  but 
appears  to  be  both  uncertain  and  very  harsh  in  its  action,  and,  in  thb  country 
at  least,  is  never  used  at  present.  The  extract  (^Extractum  Hellebori,  U.  S.) 
and  the  tincture  ( Tinctura  Bellebariy  U.  S.)  are  purgative  in  doses  of  ten 
grains  and  two  fluidrachms  respectively. 
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Diuretics  are  medicines  used  for  the  purpose  of  increasiug  the  flow  of 
urine.  Some  of  them,  without  doubt,  act  directly  upon  the  secreting  struc- 
ture of  the  glands,  but  others  of  them  induce  the  increased  secretion  indi- 
rectly, by,  in  some  way,  removing  the  obstacle  to  secretion.  It  is  notorious 
that  diuretics  often  fail  in  practice  when  their  action  is  most  urgently  needed. 
This  results,  in  many  cases,  from  the  nature  of  the  disease,  and  is  not  because 
diuretics  are  powerless  or  uncertain.  Thus,  in  cardiac  disease  the  congestion 
of  the  kidneys  may  be  so  great  as  to  render  secretion  impossible ;  and  it  is 
equally  evident  that  when  the  tubules  are  destroyed  by  Bright's  disease 
medicine  must  be  powerless  to  provoke  excretion. 

There  are  certain  agencies  whose  influence  upon  the  kidneys  should  never 
be  lost  sight  of  in  exhibiting  diuretics.  Thus,  cold,  by  checking  the  secretion 
of  the  skiu,  oflen  acts  as  a  most  efficient  remedy  of  the  class,  and,  whenever 
a  diuretic  action  is  urgently  needed,  it  should  be  employed  as  an  adjuvant  to 
the  medicinal  substances. 

Again,  mere  vascular  fulness  tends  to  provoke  excretion  of  water  by  the 
kidneys.  This  assertion  does  not  rest  simply  upon  theory.  In  an  elaborate 
series  of  experiments,  E.  Roux  (Archives  FhysioL,  1874,  p.  578)  found  that 
the  ingestion  of  large  quantities  of  water  greatly  increased  the  flow  of  urine, 
although  it  did  not  sensibly  afiect  the  elimination  of  urea.  Bocker  {British 
and  Fur.  Med.-Chir.  Rev.,  xiv.,  1854)  found  that  large  draughts  of  water 
increased  not  only  the  amount  but  also  the  solids  of  the  urine.  The  taking 
of  large  draughts  of  simple  water  at  regular  intervals  has  been  found  to  act 
very  favorably  in  acute  Bright' s  disease^  increasing  the  urinary  flow  very 
greatly,  and  at  the  same  time  lessening  the  irritation  of  the  kidneys,  acting, 
as  it  were,  as  a  demulcent  to  the  inflamed  organs.  In  various  inflammations 
or  irritations  of  the  genito-urinary  organs,  as  in  gravel,  whenever  it  is  desired 
to  make  the  secretion  less  irritating  or  less  concentrated,  the  value  of  water 
as  an  adjuvant  to  medicinal  diuretics  should  always  be  taken  advantage  of. 

There  certainly  b  a  very  marked  antagonism  between  the  bowels  and  the 
kidneys,  so  that  free  catharsis  reduces  very  decidedly  the  secretion  of  urine. 
There  is  also  an  antagonistic  relation  between  the  skin  and  the  kidneys,  so 
that  an  increase  in  the  excretion  from  one  of  these  generally  results  in  a 
diminution  of  that  of  the  other  emunctory.  This  shoidd  also  be  taken  ad- 
vantage of  when  a  diuretic  action  is  desired.     Sweating  and  purging  at  such 
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times  are  therefore  to  be  avoided.  When  a  diuretic  is  exhibited,  the  patient 
should  be  kept  cool,  walking  about  if  able,  or  if  it  is  necessary  for  him  to 
remain  in  bed  he  should  be  covered  lightly.  Not  rarely,  a  remedy  which 
when  administered  cold  and  the  patient  kept  cool  afterwards  will  act  as  a 
diuretic,  when  given  hot  and  the  patient  kept  warm  will  act  as  a  diaphoretic. 

There  are  various  substances  which  are  of  such  nature  that  when  elimi- 
nated by  the  kidneys  they  act  upon  the  mucous  membrane  of  the  bladder 
and  other  surfaces  over  which  they  pass.  It  seems  hardly  correct  to  speak 
of  these  drugs  as  diuretics ;  yet  they  are  best  considered  in  the  present  class. 

The  chief  indications  for  the  use  of  diuretics  are  as  follows : 

1.  To  maintain  the  action  of  the  kUlneys,  It  is  hardly  necessary  here  to 
discuss  the  necessity  of  excretion  to  the  system.  In  various  kidney  diseases 
this  indication  is  very  urgent ;  but  as  the  lessened  excretion  too  often  de- 
pends upon  a  profound  organic  alteration  of  the  renal  secreting  structure,  it 
is  evident  that  very  frequently  diuretics  must  fail  when  most  needed.  In 
the  great  majority  of  cases  in  which  diuretics  are  used  to  fulfil  the  present 
indication,  only  the  mildest  of  the  class  should  be  employed.  Whenever 
there  is  inflammation  of  the  kidneys,  even  if  it  be  chronic,  the  stimulating 
diuretics  should  be  avoided.  When  lessened  urinary  excretion  is  purely 
functional  in  its  origin,  diuretics  are  oflen  most  serviceable.  In  fevers 
especially  is  it  necessary  to  maintain  the  action  of  the  kidneys ;  for  this 
purpose  water  should  always  be  freely  given  during  fever.  The  alkaline 
diuretics  sometimes  may  be  exhibited ;  but  the  most  generally  serviceable  of 
all  remedies  of  the  class  in  these  diseases  is  the  sweet  spirit  of  nitre. 

2.  To  evacuate  fluid.  For  this  purpose  diuretics  are  employed  in  all  forms 
of  dropsy,  and  are  successful  in  direct  proportion  to  the  universality  of  the 
effusion  and  the  structural  perfection  of  the  kidneys. 

3.  To  soothe  and  diminish  irritation  of  the  geirito-urinary  organs.  The 
value  of  water  in  fulfilling  this  and  the  next  indication  ha.<»  already  been 
pointed  out.  By  lessening  the  acidity  of  the  urine  and  rendering  soluble 
the  uric  acid  which  is  present,  the  alkalies  are  equally  important  in  carrying 
out  the  present  and  the  following  indication. 

4.  To  alter  the  urinary  secretion  so  as  to  prevent  the  deposition  of  calcU" 
lorn  material.  Notwithstanding  it  has  been  claimed  otherwise,  I  think  it 
indubitable  that  as  yet  no  practical  measure  has  been  devised  of  dissolving 
a  calculus  when  once  formed.  Even  to  alter  the  urine  so  as  to  prevent 
further  deposition  is  probably  impracticable,  except  in  cases  of  uric  acid 
diathesis.  A  discussion  of  the  use  of  diuretics  for  this  purpose  will  be  found 
in  the  article  on  Potash,  which  is  the  only  diuretic  used  to  meet  the  present 
indication. 

Diuretics  are  very  naturally  divisible  into  three  sets, — the  hydragogue 
diuretics,  the  refrigerant  diuretics,  and  the  stimulating  diuretics.  These 
classes,  of  course,  run  more  or  less  into  one  another,  but  are  sufficiently 
distinct  for  practical  purposes.     The  drugs  belonging  to  the  first  set  simply 
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increase  the  flow  of  water  from  the  kidneys,  and  are  therefore  used  chiefly 
for  the  relief  of  dropsy ;  those  of  the  second  division  exert  a  marked  sedative 
action  upon  the  system, — very  generally  do  not  increase  to  a  great  extent  the 
water  of  the  urine,  hut  mostly  modify  the  secretion  in  one  way  or  the  other. 
They  are  used  in  dropsy  to  alter  the  urinary  secretion,  and  for  their  sedative 
and  climinative  action  in  acute  disease.  Diuretics  belonging  to  the  third 
division  arc  of  such  nature  that  their  active  principles  are  eliminated  by  the 
kidueys,  and  act  upon  the  mucous  surfaces  over  which  they  pass;  for  which 
purpose  they  are  chiefly  employed. 

HYDRAGOGUE    DIURETICS. 

80ILLA-8QUILL.  U.S. 

The  bulb  of  Scilla  maritima,  a  liliaceous  plant  growing  in  the  south  of 
Europe,  especially  on  the  shores  of  the  Mediterranean.  The  bulb  varies  in 
size  from  that  of  a  child's  head  to  that  of  the  fist.  It  is  composed  of  nu- 
merous layers  or  scales,  which  separate  when  it  is  sliced  for  drying.  As  kept 
in  the  shops,  squill  is  in  horny  flakes,  of  a  white  or  red  color,  becoming 
leathery  when  wet,  and  having  an  acrid  bitter  taste.  It  yields  to  water  and 
alcohol,  and  also  to  vin^ar.  Scillitin  has  been  asserted  to  be  the  active  prin- 
ciple of  squill ;  but  the  scillitin  of  difierent  authors  is  diverse.  According  to 
Keil,  there  are  two  active  principles  in  squill,  one  of  which  he  names  9ciU\tin^ 
representing  the  diuretic  and  expectorant  properties  of  the  drug,  whilst  the 
toxic  and  irritant  properties  reside  in  a  substance  which  he  calls  sculein, 
Eighini  believes  that  the  squill  contains  veratria.  Only  one  conclusion  is  to 
be  drawn  from  the  evidence,  namely,  that  we  are  as  yet  ignorant  as  to  the 
nature  of  the  active  principle  of  squill. 

Physiological  Action. — According  to  the  experiments  of  Chateau 
(quoted  by  Still6)  and  of  Marais,  squill  in  poisonous  dose  produces  in  dogs 
and  other  of  the  lower  animals  vomiting,  then  purging,  dulness,  stupor, 
intermittent  paralysis,  convulsions,  and  finally  death  in  the  course  of  twelve 
or  fifteen  hours.  The  temperature  always  falls.  Recently,  Prof.  Schroff 
(  Wochenbhitt  der  Zeitsch,  der  k.  k.  GeselUch,  zu  Wien,  1864,  p.  424)  has  re- 
investigated this  subject,  using  alcoholic  extracts  of  the  red  and  white  squill, 
and  also  the  scillitin  of  Merck.  Fifteen  grains  of  the  latter  caused  in  a 
vigorous  rabbit  great  weakness,  mydriasis,  and,  after  an  hour  or  so,  tremors 
gradually  becoming  violent,  partial  stupor,  labored  breathing,  and  finally 
death ;  twenty-three  grains  caused  in  another  rabbit  sinking  of  the  pulse 
and  respiration-rate,  mydriasis,  diuresis,  and  death,  preceded  by  the  other 
symptoms  noted  in  the  previous  case.  The  alcoholic  extract  (fifteen  grains) 
caused  {loc.  cit,  424)  in  a  large  rabbit  decrease  of  the  number  of  respira- 
tions per  minute,  with  rise  of  the  pulse-rate,  narrowing  of  the  pupil,  semi- 
stupor,  and  finally  death.  On  post-mortem  examination  of  rabbits  killed 
with  the  scillitin,  erosion  of  the  gastric  mucous  membrane,  pericardial  and 
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Edb-pienral  hemorrhag;es,  pulmonary  apopk-xy,  bloodj  uriae,  and  bjpera 
of  the  kidney  and  brain  were  found.  In  rabbita  dtistroyed  by  the  citnct,  I 
gaBtric  erosion  and  the  various  bemorrbagea  were  wanting.  Ii  seems  evident  I 
that  tlie  §cillitin  of  Merck  doea  not  repreeent  squill,  and  also  that  we  ore  still  | 
in  the  dark  as  to  how  the  drug  in  poisonous  doB«s  acts  upon  the  syttlcm. 

Clinical  experience  bas  established  the  fact  that  in  email  repeated  duei 
squill  is  diuretic  as  well  as  expectoranL  The  remedy  ts  evidently  a  stimu-  ] 
lant  to  the  kidneys,  and  in  overdoses  causes  an  irritation  whose  result  is  lea 
ening  of  the  secretion,  scanty  bloody  urine,  or  absolute  suppression  of  urini 
according  to  the  ingested  dose  of  the  poison.  Its  diuretie  action  bos  been 
noted  in  animals  by  Schroff  and  by  Cbiarenti  (quoted  by  Stillo),  itud  there 
can  be  no  doubt  as  to  the  power  that  squill  has  of  iut-reasjog  the  waterj 
portiun  of  thd  urine.  No  studies  have,  that  I  am  awiu^  of,  been  made  as 
to  its  iLoUon  on  the  urinary  solids. 

Thot  the  active  principles  of  squill  are  absorbed  is  proven  not  only  by  its 
action  on  the  kidneys,  but  also  by  the  fact  that  its  churacterislic  effects  on 
the  system  have  b«>cn  seen  to  follow  its  external  application.  (See  StUti,  J 
Therapeutiet,  2d  ed.,  vol.  ii.  p.  534.) 

In  man,  overdoses  of  squill  produce  violent  vomiting,  colicky  pains,    ' 
purging,  and  diminulioD  or  suppression  of  the  urine,  which  may  c 
blood. 

Tberapeutics. — As  a,  diuretic,  squill  is  in  great  reput«,  and  is  eBpeciuUj-  1 
employed  in  cases  of  dropsy  where  the  condition  of  the  system  is  aluuic  and   | 
where  there  b  no  disease  of  the  kidney.     Profs.  Wood  and  Chapman  r 
mend  it  very  strongly  in  cases  of  leroiis  effusion  into  the  pltura  or  the 
eardium  dependent  upon  cbronio  iufluroniation  of  the  membrane.     In  thcss 
cases  it  may  often  be  advantageously  combined  with  cidomeL     The  combina- 
tion of  squill  and  digitalis  is  very  efficient  iu  canliac  dnijai/.     The  ono 
oontra-iiidication  to  the  use  of  squill  is  tliu  existence  of  any  form  of  Bright'i   1 
disease  or  of  acute  irritation  of  the  kidney. 

ToxiCOLOOY. — Overdoses  of  squill  pmduee  violent  pur^ng  and  vomiting, 
with  abdominal  pain,  lessened  or  almost  suppressed  secretion  of  bloody,  albu- 
minous urine,  very  marked  reduction  of  tbu  pulse- rate,  ending,  it  may  be,  in 
oolU^we,  convuliuons,  and  death.  Accurdiog  to  Uuaemann  (  Ttixieoitigu:,  Bd, 
i.  p,  413),  twenty-four  grains  of  it  have  brought  about  a  fatal  result.  The 
treatment  consists  in  the  evacuation  of  the  stomach  and  bowels  by  ipccaca- 
anha  and  castor  oil,  if  nature  has  not  already  fulfilled  the  indiuation  ;  the 
free  use  of  opium  ;  the  eshlbition  of  large  quantities  of  water,  for  its  action 
on  the  kidneys ;  and  the  usual  measures  for  the  relief  of  gastnMinteritis,  if 
much  tenderness  be  present.  Kurly  Ju  the  poisoning  care  should  be  ezer- 
dsed  in  the  exhibition  of  alcoholic  stimulants,  for  fear  of  increasing  tbo 
gastric  irritation ;  during  the  stage  of  collapse  the;  may  be  iniperalivoty 
dcmonded,  and  with  their  use  should  be  combined  that  of  dry  heat  applied 
ext4;rnidly,  and  of  the  othe~  usual  measures  of  relief  during  collapiiu. 
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Administration. — As  a  diuretic,  squill  should  be  given  in  solid  form, 
two  grains  every  two  hours,  the  dose  being  gradually  increased  until  some 
nausea  is  felt.  The  preparations  of  squill  are  the  tincture  (  Tinctura  Scill«j 
U.  S., — 'ii  to  Oj), — dose,  ^x  to  ^xx;  the  vinegar  (^Acetum  Scilla,  U.  S. 
— Jii  to  Oj), — dose,  ^x  to  ^xx;  the  tyrup  (^Syrupus  Sciilxj  U.  S.), — 
dose,  f3ss ;  and  the  Jiuid  extract  (^EhUractum  ScilUt  Fluidurtif  U.  S.), — 
dose,  ^ii  to  ^v. 

Digitalis,  in  its  general  relations,  has  already  been  sufficiently  discussed, 
and  it  remains  only  to  speak  of  its  employment  as  a  diuretic.     In  the  first 
place,  it  should  be  distinctly  understood  that  it  has  no  alterative  effect  what- 
ever, either  upon  the  nature  of  the  secretion  or  upon  the  mucous  membrane 
over  which  that  secretion  flows.     In  other  words,  when  it  has  any  effect  it 
is  purely  a  hydragogue  diuretic,  simply  increasing  the  watery  portion  of 
the  urine.     That  digitalis  has  direct  diuretic  properties  cannot,  I  think,  be 
doubted.     Nor  does  it  seem  less  certain  that  it  varies  greatly  in  their  exer- 
cise, so  that  when  given  to  persons  in  health  it  will  sometimes  produce  free 
diuresis  and  will  at  other  times  fail  to  do  so.    Another  point  to  be  constantly 
borne  in  mind  during  its  administration  is  the  fact  that,  like  all  the  other 
actions  of  digitalis,  diuresis  is  very  slowly  induced,  and  is  very  persistent 
when  produced  by  the  ordinary  cautious  method  of  administration.     The 
diuresis  of  digitalis  is  not  simply  a  result  of  its  action  on  the  circulation, 
since  it  will  sometimes  appear  before  the  circulation  is  sensibly  affected.     At 
the  same  time,  it  is  very  evident  that  in  disease  the  good  effect  of  digitalis 
upon  the  renal  organs  is  oflen  in  large  measure  due  to  its  action  upon  the 
heart.     Thus,  in  dropsy  from  a  dilated  heart  the  renal  gland-cells  cannot  act 
because  they  are  not  supplied  with  the  proper  kind  and  quantity  of  blood, 
because  their  circulation,  like  that  of  the  remainder  of  the  body,  is  nearly 
stagnant.     If  under  these  circumstances  dijptalis  be  exhibited,  and  the  cir- 
culation becomes  comparatively  free  and  active,  the  result  is  diuresis  wrought 
out  through  a  double  mechanbm,  partly  indirectly  and  partly  directly  pro- 
duced by  the  drug.     As  a  consequence  of  these  facts,  the  clinicians  have  long 
since  practically  determined  that  digitalb  is  especially  valuable  as  a  diuretic 
in  cardiac  dropsy.     Digitalis  is,  however,  also  very  useful  in  renal  dropsy^ 
both  in  the  subacute  and  the  chronic  form.     Of  course,  like  everything  else, 
it  frequently  fails  in  these  varieties  of  Bright*s  disease,  but  certainly  it 
should  always  be  tried.     Prof  George  B.  Wood  asserts  that  he  has  seen 
cases  of  "  what  appeared  to  be  decided  and  obstinate  attacks  of  Bright*s  dis- 
ease, with  universal  dropsy,  and  unconnected  with  scarlatina,  which  yielded 
completely  and  permanently  to  the  use  of  digitalis."     In  acute  guppreuion 
of  vrine,  digitalis  is  oflen  a  very  valuable  remedy  when  applied  externally, 
especially  when  the  stomach   refuses  to  retain  medicines.     At  the  same 
time,  it  should  be  remembered  that  large  doses  of  the  drug  used  in  this  way 
sometimes  induce  very  alarming  symptoms.     Flannels  saturated  with  the 
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tiiicluri-  ni.y  be  nj plied  W  the  abdomen,  or  poultices  of  the  leaves  iii»j  be  1 
aiuiilurl>-  used.  Dr.  Lente  {i'lgchol.  and  Med.  Lrg.  Journ.,  1675)  says  that  ' 
be  line  been  accustomed  to  use,  even  in  children,  four  ouuccs  of  the  best  Eng- 
lish leaves,  and  with  a  quart  of  water  "  make  a  poultice  whieh  extends  all 
round  tbe  body,  and  from  the  lliorax  lo  the  pclvia."  Only  in  despcmte  cases 
is  BUch  heroiu  uae  of  the  remedy  wnrrantable.  Dr.  E.  F.  Funnel!  has  seen 
(Jiritiih  .Med.  Journ.,  Mureh  11,  1871)  almost  liital  eollapsc  produced  hj 
tile  czlcniul  use  of  an  ounce  of  the  tincture  in  d  caae  of  renal  dropsy.  | 

Admikistratio.V. — The  doae  of  the  powder  of  digilalia,  as  a  diuretic,  is 
three  grains  a  day  (in  divided  doses),  increased  by  a  grain  every  second  or 
third  day,  until  some  sensible  effects  are  manifested.  The  infusion  or  the 
tincture  niay  be  substituted  for  the  powder,  in  corresponding  dose.  Digitalis, 
in  the  majority  of  cases,  is  best  given  in  combination  :  in  cardiau  dropsy  it 
ia  much  more  effieient  if  given  wilh  ef[u\]\ ;  in  renal  diseases  the  liitartrate 
of  poWasiurn  may  be  exhibited  Bimultaneously.  Whilst  our  present  knowledge 
of  the  physiological  action  of  digilalis  is  in  accord  with  the  ascertained 
clinical  fact  tbat  it  is  safe  to  give  the  drug  euutiously  la  the  last  stagei 
of  cardiac  exhaustion,  yet  it  should  never  be  forgotten  that,  as  a  diuretie^ 
digiuJia  sometimes  refuses  lo  act,  and  that  it  is  possible  to  produce  the  moat 
profound  depression  with  it  without  inducing  the  desired  resnlt.  It  is, 
therefore,  win^e  than  useless  to  persist  wilh  the  medicine  lo  the  danger  of 
the  patient  afWr  its  conslitutional  efiecte  have  been  distinctly  produced  and 
no  diuresis  has  occurred.  The  diuretic  external  use  of  digitalis  is  made  by 
putting  a  poultice  of  an  ounce  of  the  fresh  leaves  upon  the  abdomen  of  tiia 
patient,  or,  preferably,  flannel  cloths  wrung  out  of  the  infusion  may  b« 
applied  lo  the  same  part  and  covered  with  oiied  silk,  or  half  an  ounce  to  >n 
ounce  of  the  liucture  may  be  BprinVled  upon  previously-moistened  spongio- 
piline.  In  either  case  the  application  should  not  be  allowed  to  stay  on  for 
more  than  eight  hours,  at  the  expiration  of  which  period  it  should  be  rft- 
moved,  to  be  re|>taced  at  the  end  of  six  hours  if  no  effect  has  been  produced. 

ScofARlUs,  U.  S. — Broom  is  the  dried  lops  of  Cytisus  Scoparius,  or  the 
common  broom-plaot  of  Europe,  cultivated  in,  and  in  some  places  escaped 
from,  ihc  gardens  in  this  country.  The  drug  occurs  os  greenish  pentangular 
twigs  with  minute  downy  leaves,  having  a  bitter  nauseous  laste,  aud,  when, 
bruised,  &  peculiar  odor.  Two  prindples  have  been  discovered  by  Dr.  Sten- 
bouse  JD  eooparius,  Scoparin,  a  neutral  crystallisable  body,  to  which,  he 
believes,  the  drug  owes  its  diuretic  properties,  and  a  liquid  alkaloid,  Spartein. 
This  alkaloid  appears  to  influence  the  nervous  system ;  although  the  testi- 
mony concerning  it  is  discordant.  According  to  Husemaun  [Die  I'Jlameit- 
itiiffe,  p.  G4),  ^lilchell  found  that  about  four  grains  of  it  adminislered  to  % 
rabbit  caused  death  in  three  houra,  preceded  by  a  very  short  slage  of  eicit»> 
tion  and  then  deep  sleep  without  convulsions,  whilst  in  SehruB''s  experiment 
a  bingle  drop  caused  in  ihe  rabbit  violent  convulsions,  followed  by  a  stage  of 
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muscular  weakness,  depression  of  the  hearths  action,  renewed  convulsions* 
and  finally  death.  In  an  elaborate  examination  of  the  action  of  large  doses 
of  spartein  (Arckiv/ur  Exper.  Path,  «.  Therap.^  1873),  Dr.  Fick  arrives  at 
the  following  conclusions  as  to  the  influence  of  poisonous  doses  of  spartein : 
1.  So  far  as  can  be  ascertained,  spartein  affects  the  intellectual  functions 
both  of  frogs  and  of  the  mammalia,  and  can  therefore  to  a  certain  extent 
be  regarded  as  a  narcotic.  But  this  effect  upon  the  brain  is  not  a  very 
marked  one  in  degree,  since,  even  in  cases  where  the  most  decidedly  poison- 
ous results  have  been  produced,  entire  suspension  of  consciousness  has  not 
been  observed.  2.  Spartein  exhibits  powerful  toxic  effects  upon  the  spinal 
cord,  the  reflex  action  of  which  in  particular  is  lessened  to  a  great  degree. 
3.  Spartein  paralyzes  the  motor  nerves,  which  afler  a  larger  dose  of  the 
poison  lose  their  electrical  excitability  entirely.  4.  A  small  dose  of  spartein 
causes  the  suspension  of  the  electrical  excitability  of  the  vagus,  so  that  its  ex- 
citation produces  no  interfering  influence  on  the  motions  of  the  heart  In 
larger  doses  the  governing  centres  themselves  are  paralyzed,  so  that  neither 
by  the  use  of  muscarin  nor  by  other  means  can  a  diastolic  cessation  of  the 
heart  be  produced.  5.  In  the  poisoning  of  mammalia  by  spartein,  death  is 
dependent  upon  paralysis  of  the  respiratory  centres.  By  employing  artificial 
respiration,  life  may  be  prolonged  in  the  poisoned  animals  for  some  time. 

In  very  large  doses,  scoparius  produces  in  man  free  purging,  and  even 
vomiting ;  but  as  ordinarily  used  it  is  simply  a  most  efficient  hydragogue 
diuretic.  It  is  very  largely  used  in  general  dropsy^  and  is  one  of  the  most 
reliable  remedies  of  the  class,  seldom  failing  unless  the  structural  lesions  are 
such  as  to  prevent  any  diuretic  from  acting.  It  is  best  given  in  decoction : 
half  an  ounce  of  the  tops  in  a  pint  of  water  boiled  down  to  half  a  pint.  Of 
this  an  ounce  may  be  given  every  three  hours  until  some  effect  is  produced ; 
or  a  fluid  extract,  which  is  not  officinal,  may  be  given  in  half-drachm  doses. 

Spiritus  ^theris  Nitrosi,  U.  S. — Sweet  Spirit  of  Nifre  will  be  consid- 
ered in  the  class  Diaphoretics,  in  detail.  Suffice  it  for  the  present  to  state 
that  when  given  in  a  single  large  dose  (a  teaspoonful  to  a  tablespoon ful)  and 
the  patient  af\erwards  kept  cool,  sweet  spirit  of  nitre  acts  as  a  pretty  efficient 
diuretic,  increasing  the  watery  portion  of  the  urine,  but  not  to  such  an  extent 
as  to  render  the  drug  available  for  use  by  itself  in  dropsy.  It  acts  upon  the 
kidneys  as  a  mild,  soothing  stimulant,  and  is  mostiy  employed  as  an  adjuvant 
to  more  powerful  diuretics,  or  by  itself  when  there  is  simply  diminished 
renal  excretion  of  functional  origin,  or  when  the  kidneys  suffer  from  slight 
congestion,  as  shown  by  aching  in  the  loins  without  other  more  serious 
symptoms. 
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REFRIGERANT  DIURETICS. 

POTASSIUM.    (K.) 

The  salts  of  potassium,  like  the  substance  itself,  are  very  poisonous  to  the 
lower  animals.  According  to  Dr.  Paul  Guttmann,  they  are  all  exactly  alike 
in  the  character  and  the  intensity  of  their  action ;  but  further  experimenta- 
tion is  wanting  before  this  point  can  be  considered  as  decided,  and  I  have 
preferred  to  study  the  bromide  entirely  separate  from  its  congeners. 

In  the  experiments  of  Podocaepow  (  Virchowt  Archivy  1866,  Bd.  xxxy. 
p.  460)  it  was  found  that  one  cubic  centimetre  of  a  solution  of  the  chloride 
(one  to  five),  given  to  a  frog  by  the  stomach,  would  in  eight  minutes  cause 
abolition  both  of  voluntary  and  of  reflex  movements.  After  from  fifteen  to 
twenty  minutes,  cardiac  arrest  occurred.  Upon  mammals  similar  results 
were  obtained,  but  the  abolition  of  motility  was  apparently  not  so  profound 
as  in  the  frog.  Thus,  four  or  five  drachms  of  the  chloride  of  potassium 
injected  into  the  stomach  of  the  dog  caused  bloody  stools,  reduction  of  tem- 
perature, muscular  weakness,  and  death  without  convulsions.  Although  in 
most,  if  not  all,  of  the  reported  cases  of  poisoning  by  potash  salts,  the  most 
prominent  symptoms  are  those  due  to  the  local  action  upon  the  alimentary 
canal,  yet  it  would  seem  that  poisonous  doses  act  upon  man  as  upon  other 
mammals,  as  great  feebleness  of  pulse  and  lowering  of  temperature  have 
been  noted  as  constant  phenomena. 

Circulation. — The  most  marked  action  of  the  potash  salts  is  upon  the 
heart.  When  a  frog  is  killed  by  a  salt  of  potash,  the  heart*  is  arrested  in 
diastole,  according  to  both  Podocaepowf  and  Guttmann.  The  blood-current 
before  death  is  greatly  lessened  in  force,  as  was  determined  by  Podocaepow 
by  watching  the  circulation  in  the  web,  and  by  comparative  experiments  in 
regard  to  the  rate  at  which  blood  flowed  from  wounded  vessels  in  poisoned 
and  in  unpoisoncd  frogs.  In  mammals,  potash  influences  the  heart  even 
more  markedly  than  in  cold-blooded  animals.  Ten  or  fifleen  grains  of  the 
chloride  quickly  injected  into  the  jugular  vein  suflSce  to  produce  instant 
cardiac  death.  According  to  Aubert  and  Dehn  {P/liiger's  Archiv,  1874,  p. 
122)  for  a  few  seconds  before  complete  suspension  of  movement  there  are 
irregular,  "  stormy"  convulsions,  which  run  through  the  heart  in  a  sort  of 
peristaltic  manner  with  great  rapidity,  but  have  no  effect  in  expelling  the 
blood.    A  curious  fact  discovered  by  Aubert  and  Dehn  is,  that  the  effect  of 


•  The  poisonous  'mflucncc  of  pota.«h  upon  the  heart  wrs.  I  believe,  first  diacovered  by 
Black  {Compte$-Jlend*i»,  1839),  and  has  been  confirmed  by  Bouchardat  (Anmiaire  de 
Thirapentiqttf  1844),  by  Orandeau  (Robin's  Journal  de  VAnatnmie,  1864),  by  Kabuteau, 
{L'Vnitm  Midicah,  1871),  and  by  others. 

f  V\rcho%D*»  ArchiVf  Bd.  xxiii.  It  is  proper  to  mention  that  Podocaepow  states,  on 
p.  506,  that  the  arrest  is  sometimes  systolic,  sometimes  diastolic,  although  on  p.  511 
he  asserts  that  the  arrest  never  occurs  in  systole. 
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the  potash  is  not  permanent  unless  it  has  continued  a  certain  length  of  time. 
Thus,  a  hound  received  into  its  jugular  a  fatal  dose  of  the  chloride  of  potas- 
sium, and  ten  seconds  afler  all  pulsations  had  ceased  the  crural  artery  of  a 
second  dog  was  connected  with  the  jugular  .of  the  poisoned  animal,  when  the 
heart  recommenced  its  movements,  only  to  cease  again  after  a  time.  The 
action  of  a  poisonous  dose  of  potash  upon  the  heart  appears  to  be  a  local 
one.  Traube  found  that  when  death  in  the  dog  was  produced  by  injection 
into  the  jugular  the  heart-muscle  failed  entirely  to  respond  to  electricity. 
In  this  case,  however,  the  heart  received  at  once  the  full  dose  of  the  poison, 
and  the  careful  experiments  of  Podocaepow  and  of  Guttmann  have  shown 
that  when  the  potash  is  introduced  gradually  and  in  the  more  ordinary 
methods  into  the  circulation,  the  contractility  of  the  cardiac  muscle,  although 
very  much  impaired,  is  not  at  the  time  of  death  entirely  destroyed ;  in  frogs 
it  is  loss  affected  than  in  warm-blooded  animals.  Guttmann  has  found  that 
previous  section  of  the  vagi  has  no  influence  upon  the  action  of  large  doses 
of  potash.  The  diastolic  arrest  is  therefore  independent  of  the  inhibitory 
system,  and  is  due  to  a  direct  impression  upon  the  cardiac  muscle. 

Although  the  effects  of  large  doses  of  compounds  of  potassium  on  the 
heart  appear  to  be  made  out,  definite  knowledge  is  still  wanting  in  regard  to 
small  doses.  Traube  ( Gesanimelte  Beitrdge^  Bd.  i.  p.  386)  asserts  as  the 
result  of  his  experiments  that,  injected  into  the  blood  in  doses  of  two  or 
three  grains,  the  nitrate  of  potassium  produces  a  fall  in  the  pulse  and  a  rise 
in  the  arterial  pressure.  Aubert  and  Dehn  {PflUger's  Archiv,  1874,  p.  126) 
have  experimented  with  a  number  of  the  salts  of  potash,  and  found  that, 
with  the  exception  of  the  permanganate,  they  all  act  upon  the  circulation  in 
the  manner  just  described.  If  larger  doses  of  the  potash  preparations  were 
employed,  the  rise  was  preceded  by  a  temporary  fall  of  pressure,  and  if  the 
dose  were  still  lai^er,  the  fall  was  permanent.  The  first  fall  of  pressure,  as 
well  as  the  permanent  impression  produced  by  large  doses,  was  probably 
caused  by  the  direct  action  of  the  drug  upon  the  heart-muscle.  The  cause 
of  the  rise  is  still  enveloped  in  obscurity,  as  is  also  the  manner  in  which 
potiish  affects  the  pulse-rate.  Traube  affirms  that  if  the  vagi  be  cut  afler 
exhibition  of  the  potash  salt,  the  lessened  pulse-rate  instantly  becomes  rapid, 
and  the  already  increased  arterial  pressure  rises  still  further.  The  same 
observer  also  found  that  afler  section  of  the  pneumogastrics  small  doses  of 
the  nitrate  produced  a  fall  in  the  pulse,  with  increased  arterial  pressure ;  but 
on  a  repetition  of  the  dose  in  the  same  animal  no  lessening  of  the  pulse- 
frequency  was  perceptible,  while  each  time  the  pressure  rose.  This  seems  to 
indicate  that  the  cardiac  action  of  the  drug  b  independent  of  the  inhibitory 
apparatus,  which  is  confirmed  by  the  experiments  of  Aubert  and  Dehn  (loc. 
cit.y  p.  145)  upon  atropinized  dogs.  It  is  very  probable,  but  not  in  any  way 
proven,  that  the  rise  of  pressure  is  brought  about  through  the  vaso-motoi 
nerves.  Both  Podocaepow  (/be.  cit.,  p.  515)  and  Aubert  and  Dehn  (loc.  db,, 
p.  150)  have  called  attention  to  the  very  temporary  effect  of  the  potash 
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iojections ;  tliua,  after  small  doses  the  luleriiil  pressure  returns  to  its  nonnal'l 
poutioD  in  three  ninates  ;  after  large  doaes  the  niHXunuiii  cfibct  ui  reacfaedlS 
ID  ten  miuntea.  Aubert  and  Dehn  also  assert  that  there  is  do  ciimulatiTt 
action,  mtuiy  email  dnscs  given  at  brief  intervals  leaving  no  rcftiduiil  effect;! 
hut  this  is  in  direct  opposiliun  to  (he  statements  of  GuttmanD.  The  onljfl 
6zed  cdnclusiou  narrauteil  bj  the  evidence  is  the  absolute  necessity  of  further 
investigation, 

Mu$cular  and  Nervoiit  Sffslrmt. — The  action  of  ihe  drug  upon  the  luotor 
system  is  more  marked  in  cold-  ihan  in  wann-blooded  animals.  Podcwacpow 
believes,  but  does  not  definitively  prove,  the  paralyais  of  both  volunlory  and 
reflex  movement  te  be  of  museubr  origin.  The  niueh  more  eluburiitu  ex- 
periments of  Guttmann  show  that  the  muscles  of  poisoned  frogs  are  nui  only 
oxcitAble  at  the  time  of  death,  but  are  nearly  as  sensitive  as  normal  mascle^:B 
and  maintain  their  excitability  nearly  as  long  after  death.  As  l>oth  ncrTtt>] 
trunks  and  muscles  are  capable  of  performing  their  fiinctions  in  the  dyii^ 
fir^,  Guttmann  conelndes  that  the  paralyais  is  of  spinal  origin,  a.  conc1u»oa 
which  he  confirmed  by  tying  the  aorta  directly  above  its  bifiircatian  and 
then  administering  the  potash,  when  the  paralysis  appeared  as  early  in  the 
protected  hind  legs  as  in  the  non-protected  ftxtat  ones. 

General  Jn^aenee. — Outside  of  the  body,  potash  favors  very  greatly  ti 
oxidation  of  organic  substances.     Thus,  when  olein  is  exposed  to  otone  OO 
change  occurs,  but  if  potash  be  added  rapid  oxidation  follows.    Again,  when 
albumen  or  haimatin  is  dissolved  in  water  no  change,  or  a  very  slow  one,  occura, 
but  if  potash  be  added  the  oi^nic  principle  is  oxidized  with  extraordinary 
rapidity.     Whether  a  similar  infiuence  is  or  is  not  exerted  within  the  body  Is 
not  as  yet  completely  determined,  hut  the  present  evidence  strongly  indicates 
that  it  is.*    The  fall  of  temperature  produced  by  poisonoas  doses  of  potaaaium 
salts  would  seem  to  point  to  lessened  oxidation,  but  is  probably  simply  the  result 
of  the  profound  depression  of  the  circulation.    The  chief  arguments  in  favot  I 
of  the  theory  of  increased  oiidniion  in  the  system  as  yet  brought  forward  havd'  i 
been  drawn  from  studies  of  the  action  of  the  drug  upon  the  urinary  excre- 
tion in  health  and  in  disease.     Potash  or  its  salts  administered  in  sufficient 
qoantity  certainly,  under  ordinary  cireumstauces,  inerense  the  watery  portion 
of  the  nrine ;  hut,  as  Prof.  E.  A.  I'arkes  and  others  have  demonstrated,  they 
do  more.     In  an  elaborele  series  of  experiments  upon  himself.  Prof.  Parkea 
found  (BnV.  and  For.  Xhd..Chlr.  Rev.,  1853,  xi.  258)  that  liquor  potaesea 
(f  5ii)  when  taken  fasting  produced  in  from  thirty  to  ninety  minutes  » 
increased  flow  of  slightly  acid  urine  containing  the  whole  of  the  alkali  and.iJ 
organic  matter,  which  diflered  In  quality  from  that  ordinarily  found  in  urin^  .} 
nnd  was  also  larger  !n  amount  than  normal.     An  organic  acid,  certainly ■ 
neither  uric  nor  hippurio,  was  believed  to  form  a  part  of  the  solid  matter  by  T^ 
Parkes,  who  attributes  the  alteration  of  the  urinary  solids  to  the  oxidiiit^J 
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influcnco  of  the  potash.  Taken  after  meals,  the  liquor  potassae  acted  simply 
as  an  antacid,  and  bad  no  perceptible  effect  upon  the  urine.  Both  the 
acetate  and  the  nitrate  of  potash  in  Parkes^s  experiments  failed  to  act  on  the 
urine,  probably  because  taken  in  too  small  doses,  for  it  is  a  fair  presump- 
tion that  their  oxidizing  influence  is  less  than  that  of  potash  itself.  Cer- 
tainly other  experimenters  have  found  that  they  do  influence  the  urinary 
excretion.  Oolding  Bird  found  ( On  Urinary  DepontSj  2d  Amer.  ed.,  1859, 
p.  35())  that  in  a  case  carefully  tested,  under  favorable  circumstances,  three 
drachms  of  the  acetate  of  potassium  increased  the  solids  of  a  dog*s  urine 
from  four  hundred  and  sixteen  to  seven  hundred  and  eighty-two  grains,  or, 
deducting  all  the  eliminated  potash,  to  over  six  hundred  grains.  The  in- 
crease of  the  uric  acid  was*  about  thirty-two  per  cent. ;  of  the  urea,  about 
sixty  per  cent.;  of  extractives,  including  creatine,  creatinine,  etc.,  about 
twenty  per  cent ;  or,  speaking  absolutely,  the  uric  acid  was  increased  eighty- 
five  grains,  the  urea  seventy-two  grains,  and  the  extractive,  thirty-six  grains. 
Rabutcau  {U  Union  MiJical^ylSlly^,  389)  found  that  the  daily  ingestion 
of  seventy-five  grains  of  the  chloride  of  potassium  caused  an  increase  of 
twenty  per  cent,  in  the  amount  of  urea  discharged. 

The  various  studies  which  have  been  made  as  to  the  action  of  the  potash 
salts  in  disease  seem  to  bear  out  the  oxidation  theoiy.  In  six  observations 
upon  subjects  affected  with  what  may  be  termed  indifferent  diseases,  such  as 
lead-palsy,  Parkes  (Brit,  and  For,  Med,'Chir.  Rev.,  xiv.,  1854)  found  that 
the  urea  was  increased,  and  also  the  sulphuric  acid,  by  the  use  of  drachm 
doses  of  liquor  potassae.  Dr.  Austin  Flint  (^American  Med,  Monthly^  Oct. 
18G0)  has  studied  the  effect  of  the  nitrate  of  potassium  upon  a  number  of 
persons  suffering  from  various  diseases,  and  found  that  it  very  greatly  increases 
the  amount  of  solids  in  the  urine.  In  rheumatism  Prof.  Parkes  found  that 
the  liquor  potassae  increased  the  elimination  of  sulphuric  acid,  but  had  no 
decided  influence  on  the  uric  acid.  He,  however,  used  such  small  doses  of 
the  drug  as  not  to  get  the  effect  obtained  in  the  alkaline  treatment  of  the 
disease,  since  he  expressly  states  that  the  urine  remained  acid  (^Brit,  and 
For.  Med.-Chir.  Rev.,  1854).  Rheumatism,  gout,  and  the  uric  acid  diar 
thesis  certainly  bear  some  relation  with  one  another.  It  has  long  been  cus- 
tomary to  use  potash  salts  in  excess  of  uric  acid  in  the  urine,  and  the  relief 
obtained  has  been  believed  to  be  due  to  the  conversion  of  the  acid  into  a 
urate.  Dr.  Basham  affirms  (Pra^ctitionerj  vol.  v.,  1870),  however,  that  as 
the  result  of  a  series  of  analyses  he  has  found  that  in  uric  acid  diathesis  not 
only  Ls  there  a  great  increase  of  the  urea  during  the  use  of  potash,  but  that 
the  uric  acid,  either  free  or  combined,  in  the  urine  is  greatly  diminished. 
Dr.  Basham,  remembering  that  Mr.  Schunek  had  proved  that,  under  the 
oxidizing  power  of  potash,  uric  acid  outside  of  the  body  is  converted  into 
oxaluric  acid,  which  in  its  turn  is  readily  metamorphosed  into  oxalic  acid 
and  urea,  carefully  examined  the  urine  of  gouty  patients  taking  the  potash, 
and  found  that  not  only  was  the  urea  increased,  but  that  oxalic  acid  also 
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appeared  bs  tlie  uric  acid  decreased,  and  that  the  urini?,  on  standinji;.  dfpodted 
crystals  of  oxalate  oJ'  calcium,  olthoufrh  none  of  tlioso  could  be  found  in  it 
when  first  voided.  This  research  of  Dr.  Bosham  certainly  seema  to  dcmon- 
strate  that  iu  uric  Kcid  diathcBis  the  potanh  suit  increases  the  osidation  and 
the  ullimotc  metamorphosis  of  tisBue.  Where  thla  occurs,  whether  in  the 
blood,  in  the  kidney,  or  iu  the  urine  iiaelf,  is  not  at  present  determined. 

Raliiitean,  In  hia  experinientH  with  the  chloride,  found  that  the  urine 
maintained  its  acidity.  It  is  notoriuus,  however,  that  large  duses  of  ihc 
Bcctalc,  carbonate,  or  citrate  of  putassiiun  produce  alkalinity  of  the  urino. 
The  explanation  of  the  apparent  contradiction  is  that  the  vegetable  salts  are 
destroyed  in  the  system  and  eliminati'd  us  alkaline  carbonates,  whilst  the 
nitrate,  and  probably  chloride,  sulphate,  and  similar  compounds,  puss  en- 
tirely, or  in  great  part,  unchanged  through  the  body.  A  proof  of  the  latter 
feet  is  iumished  hy  Prof.  Alfred  S.  Taylor  (  6'mj('»  fTo^iil.il  Rrportt,  1863, 
p.  177),  who  from  the  urine  of  a  patient  taking  two  hundred  and  seventy 
grains  of  the  nitrate  daily,  obtained  158,7  grains  of  the  ingested  salt  per 
diem,  A  portion  af  the  potash  salts  escapes  through  the  intestines,  as  Dr. 
Kramer  i^Annala  iTn^gitne  Piihliqtie  r.t  de  Midecme  Lfffafe,  vol.  L,  1843) 
has  found  the  nitrate  in  the  ficces  of  animals  taking  it ;  and  it  is  much  more 
probable  that  the  nitrate  not  accounted  for  in  Dr.  Taylor's  investigation  was 
eliminated  by  tbe  inl«etinca  than  that  it  was  decompoiied  In  the  system.  If, 
as  there  is  much  reason  to  believe,  a  vegetable  acid  when  given  alone  poeseB 
through  the  system  in  great  measure  unchanged,  whilst,  as  asserted  by  Dr. 
Bliinch  (JrcAi'u  det  Ftm'ni  fUr  t/emrin.  Arlieilen,  1S63,  p.  370),  and  as 
seems  to  follow  from  tbe  facia  already  brought  forward,  the  same  acid  is 
found  when  combined  with  an  alkali  to  be  destroyed  by  oxidation,  there 
this  strong  corroboration  of  the  belief  that  the  alkalies  aid  oxidation  in  tha 
system.  Putting  all  the  e^-idcncc  together,  it  accms  to  me  that  the  oxidatioB, 
theory  must  bo  accepted  as  exceedingly  plausible  and  probable,  although 
perhaps,  absolutely  provch. 

When  a  potassium  salt  is  given  in  large  doses  for  a  long  time,  it  prodi 
a  condition  of  dyscrosia,  with  impoverish  men  t  and  excessive  6uidity  of 
blood.     IIuw  or  why  it  hna  this  action  is  unknown,  as  indeed  is  thi 
nature  of  the  changes.     Very  probably  there  is  some  connection  b 
these  changes  and  the  oxidizing  power  of  the  drug;  but  any  theory  in  tlie 
present  imperfect  state  of  our  knowledge  could  at  best  he  only  an  ingenious 

B]KCutation. 

Our  knowledge  of  the  physiological  action  of  the  potassium  saltd  seems  to 
show  that  the  vegetable  salt«  and  the  carbonales  are  equivalents,  but  that  the 
mineral  salts  are  more  or  less  peculiar  and  individual ;  and  clinical  expericnco 
coiifirms  this.  There  is,  however,  one  exception :  the  bitartrate  of  putaasium 
appears  to  act  differently  from  the  other  vegetable  acid  salts,  and,  although 
direct  proof  is  wanting,  probably  is  not  decomposed  in  tbe  system.  Potdsh 
itaeir  is  ne\cr  used  to  aft'ett  the  system,  on  aocount  of  its  irritant 


n  tha 
iaUoBiH 

m 


DIURETICS.  467 

and  its  local  action  will  be  discussed  under  the  headings  of  Escharotics 
and  Antacids.  I  shall  here  group  all  the  potassium  vegetable  salts,  except 
the  bitartrate,  together. 

POTASSII  CAR  BON  AS. 
The  potash  of  commerce,  obtained  from  wood-ashes  and  other  sources, 
occurs  in  the  form  of  fused,  stony  masses,  vari^ated  in  color,  and  of  a 
caustic,  burning  taste  ;  when  purified  so  as  to  form  pearkuhy  it  becomes  of  a 
bluish  white,  and  constitutes  the  Impure  Carbonate  of  Potash  (Potassii 
Carbonas  Impura,  U.S.),  which  should  contain  seyentj  per  cent  of  the 
hydrated  alkali,  and  one  hundred  grains  of  which  should  neutralize  fifly- 
cight  grains  of  officinal  sulphuric  acid.  It  contains  phosphate  and  silicate 
of  potassium. 

Potassii  Carbonas,  U.  S. — Carbonate  of  Potassium  (KO,CO, — K,CO,) 
is  prepared  by  dissolving  pearlash  in  water,  filtering,  and  evaporating.  It 
occurs  as  a  coarse,  granular,  whitish  powder,  very  deliquescent,  soluble  in 
its  weight  of  water,  insoluble  in  alcohol.  It  contains  traces  of  the  sulphate, 
the  chloride,  and  more  of  the  silicate  of  potassium. 

Potassii  Carbonas  Pura,  U.  S. — Pure  Carbonate  of  Potassium  is  a 
white,  granular,  deliquescent  salt,  made  by  heating  the  bicarbonate  of  potas- 
sium to  redness.     It  should  be  absolutely  pure. 

Potassii  Bicarbonas,  U.S. — Bicarbonate  of  Potassium  (K0,2C0, — 
KHCO,)  is  manufactured  by  passing  carbonic  acid  gas  through  a  solution  of 
the  carbonate  in  distilled  water.  It  occurs  in  transparent,  colorless  crystals, 
not  deliquescent,  slightly  alkaline  to  the  taste  and  to  test-paper.  It  dissolves 
in  four  times  its  weight  of  boiling  water,  but  is  insoluble  in  alcohol. 

The  bicarbonate  and  the  pure  carbonate  contain  no  silicate  of  potassium, 
and  are  therefore  useful  in  making  various  preparations.  Therapeutically 
they  are  of  equal  value,  except  that  the  carbonate  is  more  irritant,  and  is 
therefore  not  so  well  borne  by  the  stomach  as  is  the  bicarbonate.  On  account 
of  its  nauseous  taste,  even  the  latter  salt  is  not  so  available  as  the  acetate  or 
the  citrate.  The  full  dose  of  the  bicarbonate  is  half  an  ounce  daily,  given 
in  diluted  solution. 

Potassii  Citras,  V.S.— Citrate  of  Potassium  (3KO,C„HjOu  — 
KjCgHjO,)  is  a  whitish,  granular,  deliquescent  salt,  of  neutral  or  very 
slightly  acid  reaction,  freely  soluble  in  water.  It  is  the  least  offensive  to  the 
palate  of  all  the  potash  salts,  except  the  tartrates.  The  Solution  of  Citrate 
of  Potassium  (^Liquor  Potassii  CitratiSy  U.S., — Bicarbonate  of  Potassium, 
300  gr. ;  Citric  Acid,  Sss;  Water,  Oss),  and  the  Neutral  Mixture  (Mistura 
Potassii  Citraiisy  U.  S., — Lemon-juice,  Oj ;  Bicarbonate  of  Potassium, 
enough  to  neutralize),  have  been  long  used  as  diaphoretics  in  sthenic  fevers. 
The  dose  b  half  a  fluidounoe  to  one  fluidounoe  every  one  or  two  hours. 
A  very  elegant  method  of  exhibiting  neutral  mixture  is  in  the  form  of 
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EffenXKing  Dravght.     It  ia  cspecittlly  useful  wtcn  tbere  ia  any  tendoncy  to 
uck  stomach.     It  should  be  prepared  in  tiro  solutions :  oue  coDsUtiog  of 
lemon-juice  and  water,  equal  parts,  or  of  citric  acid  3i'i  water  f  5iv :  Um^j 
otliei'  of  potasaii  bicarbouas  3>)  water  f  S'ii-     An  ouuce  of  cacb  of  tlie  Bolq^| 
tioiis  to  be  put  togctlier,  and  tbe  whole  to  be  drunk  during  cffervcaceace.    ^| 

P01A88II  AcKTAS,  U.S.— ^ce/a(«o/Pb(aMi<(m(KO,C,H,0,— KC.H.O,) 
is  a  perfectly  Deatral  white  salt,  of  a  decidedly  saline  taste,  eatreoiely  deli- 
quescent, and  soluble  in  half  its  weight  of  water.  It  is  made  by  dissolving 
the  biutrbonate  in  acetic  acid,  and  evaporating.  It  occurs  sometimes  as  soft, 
fibrous  masses,  at  other  times  it  has  a  foliated  stmcturc. 

TuERAPKt'Tics. — The  most  important  use  of  the  carbonates  and  of  the 
vegetable  salts  of  pot«ssium  is  in  acule  infiummatory  rheumntitm.  It  scema 
to  me  indisputable  that  the  "  alkaline  treatment''  is  the  best  yet  suggested 
for  thoroughly  acute  rheumatism :  the  metTicine  must  be  given  freely,  an 
ounce  to  an  ouuce  and  a  half  in  the  day,  and  be  persisted  in,  opium,  of  course, 
being  at  the  same  time  employed  in  as  Inrge  doses  as  is  necessary  to  relieve 
the  pain  ;  aAer  a  few  days,  when  the  violence  of  the  symptoms  has  abated 
and  decided  aniemia  appears,  the  exhibition  of  the  drug  should  be  dis- 
continued and  iodide  of  potassium,  with  tonics,  be  substituted.  In  cases 
subacute  trom  the  banning  I  have  found  a  combination  of  the  iodide  and 
acetate  of  potassium  very  efficient,  t«n  grains  of  tbe  former  and  thirty  of  the 
latter  being  administered  three  or  four  times  a  day.  The  polish  probably 
does  good  in  rheumatism  by  lowering  arterial  action,  by  favoring  oxidation 
and  elimination  of  partiall)'  efiete  materials,  and  by  ueutraliiing  excessive 
acidity.  Be  the  method  what  it  may,  I  have  uo  doubt  of  the  great  clinical 
value  of  the  remedy,  its  appjioahility  being  in  direct  proportion  to  the  acute- 
oess  and  violence  of  the  symptoms. 

As  depuratjves,  the  poljish  suits  are  very  useful  in  various  diseases. 
Attention  bos  been  especially  called  by  Dr.  Golding  Bird  to  their  value 
in  that  class  of  cases  spoken  of  as  "c/iroiiic  hUimaara ;''  in  chronic  malnrinl 
jKiinmiiiii/,  ia  catarrhal Jnvniiiee,  and  In  the  JiiHiidiceoi'siaifihhrpalw  torpor, 
they  arc  onca  of  use.  In  uric  aciil  gravel  and  in  uric  acid  ealciiluii  there 
osn  be  no  doubt  of  the  valne  of  potash  as  a  prophylactic,  as  n  preventive  of 
the  iiiruiation  or  deposiliuu  of  the  uric  acid.  The  remedy  has  also  been 
used  to  dissolve  uric  acid  cntcvli;  but  the  results  offer  such  slight  encour- 
agement that  it  ia  only  necessary  here  to  give  a  reference  to  the  work  of  Dr. 
Wm.  Uoberts  (On  Vrinary  and  Renal  Ditcata,  Am.  ed.,  1866). 

Admi.'^IBTBATIOH. — As  usunlly  exiiibitcd,  the  potash  suits  are  exceedingly 
distasteful.  There  is  no  need  of  this  whatever.  The  nitrate  may  be  |iven 
dissolved'  in  lemon-juice,  or,  what  is  u  slill  more  pleasant  method,  a  syrupy 
solution  of  the  bicarbonate  and  the  citrate  may  be  made,  of  such  a  strength 
that  every  tablenpoonfbil  of  it  shull  contain  half  a  drachm  of  each  e*lt.  At 
the  time  of  exhibiUon  one  or  two  luble^poonl'uls  of  this  may  be  put  in  a  little 
wattT,  and  to  it  he  added  a  lur^'o  liibli.-i'piKinlhl  of  lemon -juice,  the  whole  to 
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be  drunk  whilst  eflFervescing.  If  the  putient  takes  in  the  course  of  the  day 
six  of  the  largest  doses  mentioned,  the  whole  amounts  to  an  ounce  and  a 
half  of  the  citrate  of  potassium.  When  the  remedy  is  used  simply  as  a 
depurative,  as  in  jaundice,  such  large  doses  are,  of  course,  not  proper;  a  tea- 
spoonful  of  the  alkaline  solution,  with  a  corresponding  amount  of  lemon-juice, 
taken  three  times  a  day,  will  generally  be  sufficient 

PoTASSII  B1TABTRA8  —  BUartrcute  of  Potassium  (K0,2C^H,0jH0 — 
KC\HjO,). — Cream  of  Tartar  is  made  from  argol  (see  Tartaric  Acid),  and 
occurs  in  white  crystalline  crusts  or  masses,  which  are  commonly  pulverized 
before  being  offered  for  sale  as  cream  of  tartar.  It  usually  contains  some 
tartrate  of  calcium,  and  is  only  sparingly  soluble  in  cold  water.  It  appears 
to  differ  therapeutically  from  its  congeners  in  being  more  actively  diuretic, 
and  in  acting  more  powerfully  as  a  hydragogue  cathartic.  Half  an  ounce  to 
an  ounce  of  it  given  at  once  will  very  generally  cause  watery  purging.  In 
this  city  it  is  probably  employed  more  frequently  in  dropsy  than  any  other 
diuretic :  the  usual  plan  is  to  dissolve  an  ounce  of  it  in  a  pint  of  infusion 
of  juniper-berries,  and  have  this  all  taken,  in  divided  doses,  during  the 
twenty-four  hours.  In  acute  desquamative  nephritis^  cream  of  tartar  is  a 
very  useful  diuretic :  as,  however,  the  avoidance  of  irritation  of  the  kidneys 
is  imperative  in  this  disease,  the  alkaline  diuretic  should  not  be  administered 
in  infusion  of  juniper. 

The  Tartrate  of  Potassium  (POTASSII  Tartras,  U.  S.)  is  rarely  used 
in  medicine.     It  is  said  to  be  actively  purgative  in  doses  of  half  an  ounce. 

POTASSII   SULPHAS  (KO,SO,  — K^OJ.  U.S. 

Sulphate  of  Potassium  occurs  in  the  form  of  small,  aggregated,  trans- 
parent, very  hard  crystals,  permanent  in  the  air,  having  the  shape  usually  of 
short  six-sided  prisms,  and  possessing  a  nauseous  somewhat  bitter  taste.  It 
is  insoluble  in  alcohol,  slowly  soluble  in  nine  and  a  half  times  its  weight  of 
cold  and  in  less  than  four  times  its  weight  of  boiling  water.  Sulphate  of 
potajssium  is  said  to  be  *^  a  mild  purgative,  operating  usually  without  heat  or 
pain  or  other  symptoms  of  irritation,"  in  doses  of  four  or  five  drachms ;  and 
in  doses  of  one  or  two  drachms  acting  as  a  laxative.  It  is,  however,  very 
rarely  employed  in  this  country  as  a  purgative.  Sulphate  of  potassium,  in 
doses  not  a  great  deal  in  excess  of  those  which  have  been  recommended  by 
practitioners,  acts  as  an  irritant.  Dr.  Mowbray  states  that  the  salt  is  used 
in  France  as  a  popular  abortifacient,  and  that  he  has  seen  very  alarming 
symptoms  produced  by  four  drachms  of  it.  Dr.  Taylor  records  a  case  in 
which  less  than  two  ounces  caused  in  a  woman  severe  vomiting,  purging, 
abdominal  pain,  and  finally  death.  At  the  post-mortem  the  stomach  and 
intestines  showed  very  decided  evidences  of  inflammation.  The  chief  use 
of  sulphate  of  potassium  in  this  country  is  as  an  ingredient  of  Dover's 
powder. 
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POTASSll  NITRAS  (KO.NOs  — KNO,).  U.S 
Nitrate  o/ Polattitim,  or  Nitre,  is  either  obtuined  from  certain  u 
ocL-urriiig  chiefly  in  India,  but  to  &  ceiljiiD  extent  in  other  portions  of  the 
world,  or  else  is  artificially  manufactured  in  nitre-beda  formed  oat  of  animal 
and  vegetable  matter,  wood-ashes,  and  call^arcous  earth,  or,  finally,  is  obloiued 
from  old  plaster  rubbish.  In  the  "  nitre-beds,"  as  well  as  in  the  natural 
saline  oartha,  whieb  have  undoubtedly  in  the  beginning  contained  animal 
and  vegetable  matters  in  a  elate  of  decomposition,  nitric  acid  is  formed  by  the 
oxidation  of  ammonia,  and  unitce  with  the  bases  iu  the  soil.  Most  of  the 
nitre  used  in  this  country  comes  From  Calcutta,  through  Boston,  packed  in 
grass-cloth  bags.  Chili  saltpetre  is  the  nitrate  of  calcium,  which  impreg- 
nates certain  soils  in  the  countty  whose  name  it  bears.  It  is  undoubtedly 
formed  in  these  soils  by  a  process  precisely  analogous  to  that  in  which  the 
nitre  of  India  is  produced,  excepting  that,  little  or  no  vegetable  matter  being 
present  to  afford  the  potassium  during  the  deconipondtion  of  the  animal  matter 
and  the  generation  of  nitric  acid,  the  latter  unites  with  the  calcium  of  the 
toil.  Chili  saltpetre  is  employed  as  a  substitute  for  true  saltpetre  in  the 
manu^turc  of  nitric  acid,  and  may  be  made  into  the  nitrate  of  potassium 
by  means  of  crude  potash, 

SoJtpetre  occurs  in  more  or. less  perfect,  long,  striated,  semi-transparent, 
BiK-sitlcd  prisms,  with  dihedral  eummitji;  of  a  sharp,  saline,  somewhat  cooling 
taste ;  containing  no  water  of  crj-stalliMtion,  but  decrepitating  when  thrown  on 
the  fire,  from  the  evaporation  of  water  meehnnieally  retained  in  the  crericc* 
of  ihe  crystals ;  soluble  id  four  or  five  times  their  vreight  of  cold  and  in  two- 
fiUhs  of  their  weight  of  boiling  water,  sjiaringly  soluble  in  proof  s]iirit,  in- 
soluble in  absolute  alcohol.  At  a  high  heat  they  decompose,  liberating  a 
larpj  quanUty  of  nascent  oxygen,  and  thereby  greatly  intensifying  the  com- 
bustion of  surrounding  objects.  The  Snl  prunelle  of  the  shops  is  a  Bait- 
petre  which  has  been  fused  and  run  into  circular  moulds. 

pHVBiOLoaiCAL  ACTIOS. — Nitrate  of  potasBiura  applied  to  any  raw  surface, 
or  to  a  mucous  membrane,  acts  as  a  violent  irritant.  As  death  has  not  iu- 
frequently  resulted  from  its  ingestion,  whilst  it  lias  occurred  very  rarely  from 
that  of  any  of  the  other  ordinary  salts  of  the  albnli,  it  has  generally  been 
thought  tliat  nitre  possesses  peculiar  properties.  It  is  not  to  be  gainsaid, 
however,  that  the  cause  of  death  in  nitre-poUoniug  is  very  generally  the 
luea]  inflammation  of  the  stomach  and  intestines  produced  by  it, — effects 
dependent  simply  upon  its  irritant  properties,  and  not  upon  any  L-onstitu- 
tional  action  ;  a  conclusion  becoming  doubly  evident  when  it  is  remembered 
that,  if  the  drug  be  given  ia  weak  solution,  much  larger  amounts  can  be  ex- 
hibited with  only  therapeutic  effects  tlian  would  cause  death  if  administered 
in  solid  form  or  in  very  concentrated  solution.  Thus,  in  a  case  under  the 
care  of  Dr.  Wilks  (Cii.y'*  ^^"'P-  li^}';  vol.  ii.,  3d  serios,  18G3,  p,  173),  a  man 
suffering  from  renal  dropsy  tiHik,  between  October  'IB  and  December  26, 
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1862,  one  pound  twelve  ounces  and  six  drachms  of  the  nitrate  of  potassium, 
with  henefit.  As  one  ounce  has  caused  death  in  three  hours  (Taylor,  Prin- 
ciples and  Pract.  of  Med.  Jurisp.,  2d  ed.,  vol.  i.  p.  237),  this  patient  received 
in  fifly-nine  days  the  equivalent  of  twenty-eight  fatal  doses.  Again,  accord 
ing  to  Prof.  Stills  {Therapeutics^  vol.  ii.),  Dr.  Brockleshy  habitually  pre- 
scribed one  ounce  of  the  salt  a  day,  and  Dr.  Martin-Solon  even  two  ounces 
per  diem. 

The  symptoms  of  poisoning  by  the  nitrate  of  potassium  are  pretty  constant, 
and  yet,  as  in  other  irritant  poisoning,  vary  within  certain  limits.  Very  gen- 
erally there  is  first  an  intense  burning  pain  in  the  stomach,  coming  on  in  a 
few  minutes  afler  the  ingestion  of  the  poison,  and  soon  followed  by  violent 
vomiting,  and,  it  may  be,  free  purging.  In  a  little  while  collapse  develops, 
with  great  muscular  weakness,  not  rarely  with  local  convulsive  tremblings. 
The  matters  vomited,  and  even  the  stools,  may  be  bloody  (case,  Th.  Huse- 
mann,  Journal  fur  PJiarmacodi/namik,  1859,  ii.  178).  Sometimes  the 
nervous  symptoms  predominate,  and  the  purging  may  be  absent ;  collapse, 
with  slight  vomiting  and  with  or  without  paralysis  of  the  lower  limbs,  may 
alone  exist.  Suppression  of  urine  has  been  noted  in  some  cases  (case, 
Phannaceut.  Joum,,  Feb.  1846,  p.  356).  Afler  death,  very  grave  lesions 
are  found  in  the  stomach  and  the  intestines,  such  as  intense  redness  and 
congestion,  effusion  of  blood  into  the  submucous  coat,  and  sometimes  into 
the  stomach  itself.  Even  ulceration  and  corrosion  of  the  mucous  membrane 
have  been  observed.  It  is  evident  that  the  symptoms  previously  detailed  as 
existing  during  life  are  in  accord  with  the  post-mortem  results,  and  all  point 
to  the  irritant  action  of  the  drug  as  the  source  of  trouble.  The  predomi- 
nance of  the  nervous  sjrmptoms  in  some  cases  is  no  more  than  is  exceptionally 
seen  in  other  forms  of  irritant  poisoning  (see  Antimony),  and  is  no  proof  of 
a  special  action  of  the  drug  upon  the  nervous  system.  Sometimes,  however, 
death  has  occurred,  in  poisoning  by  saltpetre,  with  great  suddenness.  In 
the  only  cases  of  this  character  the  record  of  which  I  have  met  with,  the 
dose  has  been  very  large,  and  it  is  possible  that  the  death  was  the  result  of 
the  action  of  the  drug  upon  the  heart,  for,  like  the  other  salts  of  potash,  it 
has  a  direct  paralyzing  influence  upon  the  cardiac  muscle. 

Nitre  has  been  supposed  by  practitioners  to  be  especially  sedative  to  the 
circulation ;  but  there  is  no  reason  to  believe  that  it  is  any  more  powerful 
as  a  cardiac  sedative  than  the  vegetable  salts  of  the  base.  It  certainly  shares 
the  diuretic  properties  of  the  latter,  but  appears  to  be  more  irritant  to  the 
kidneys,  since  it  seems  difficult  otherwise  to  account  for  the  suppression 
of  urine  already  noted  as  occurring  occasionally  in  poisoning  by  it  It  is 
possible  that  nitre  may  differ  to  some  extent  in  its  actions  from  the  other 
salts  of  potash,  on  account  of  its  acting  upon  the  blood  as  a  nitrate.  (See 
page  334.) 

Therapeutics. — Nitrate  of  potassium  has  been  especially  used  in  cumte 
rheumatism,  and  when  given  in  large  doses  has  some  favorable  influence 
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apoD  the  course  of  iho  affectinn.  It  is  certainly,  liowever.  a  more  daRgeroois 
remedy  ihau  the  vegetable  salts  of  the  base,  and,  accordiug  to  my  experieDce, 
much  less  cfficucious.  I  can  therefore  see  do  good  reason  fur  oontiuuiiig  the 
practice.  If  giveo,  not  leas  than  an  ounce  xhould  be  dissolved  in  a  full  quart 
of  barley-water  or  other  demulcent,  and  be  adminbtered  in  divided  doees 
during  the  twenty-four  hours. 

In  the  trenlment  of  poisoning  by  mltpetre,  ofler  the  tdouiueh  and  bowd>,a 
hare  been  emptied,  the  usual  means  for  the  relief  of  toxiu  gaslro-enteritiKM 
should  be  reaort«d  to, 

POTASSII  CHLORAS— CHLORATE  OF  POTASSIUM  (KO.CIO,— KCiO,). 

This  salt  is  eaid  to  be  chiefly  prepared  by  heating  the  eolations  of  ibe 
hypochlorite  of  lime  and  chloride  of  potassium  -,   on  cooling,  the  chlorates 
of  potassium   crysIalliEing  out  and  the  chloride  of  calcium  remajoitig  ift; 
solution.     Chlorate  of  potassium  occurs  in  white  rhomboidaJ  plates  of  ttj 
pearly  lustre,  of  au  acerb  taste,  dissolving  in  sixteen  parts  of  water  at  i 
F.,  and  in  two  aud  b  half  part£  of  boiling  water. 

PnYSioiiOOiCAL  Action. — Upon  mucous  membranes  and  ulcerated  t 
faces  thia  salt  acta  as  a  powerful  irritant,  being,  I  think,  even  more  actiw  I 
in  this  respect  than  the  nitrate  of  potassium.    Owing  to  its  irritant  influeno^l 
when  taken  internally  in  sufficient  quantity  it  acts  as  a  poison,  producinjf  ' 
gustro- intestinal  infiammation,  and,  it  may  be,  death.     Dr.  Fountain,  in  order 
to  prove  the  hanulesaueas  of  the  remedy,  took  an  ounce  of  it  at  a  single  doee ; 
almost  immediately  copious  diuresis  occurred,  and  was  followed  oiler  a  time 
by  persistent  suppression  of  urine  and  marked  symptoms  of  gaslro-iot«stiDal 
inflaniinBtion,  with  death  on  the  seventh  day  (  The  American  Medical  lYxua,  I 
April.  18G1,  p.  245).     Apparently  opposed  to  thta  are  the  csperimcnts  of- 1 
Dr.  TuUy  (quoted  by  Still*!),  who  on  several  occasions  took  an  ounce  of  tlie 
salt  without  injury.     These  diverse  results  were  no  doubt  due  to  a  differ- 
ence in  the  concentration  of  the  solutions  taken,  and  are  exactly  parallel  with 
those  spoken  of  in  the  article  on  the  Nitrate  of  Potassium. 

To  the  therapeutist  the  chief  interest  in  regard  to  the  physiological  a 
of  the  chlorate  of  potassium  centres  in  its  effects  when  given  continuously.' J 
According  to  Dr.  Stevens,  when  taken  internally  it  causes  the  venous  bloc 
10  acquire  an  arterial  hue ;  and  Dr.  O'Sbaughnessy  has  observed  the  s 
effect  when  it  is  thrown  into  the  veins  of  animals.  Probably  led  by  thea»J 
assertions,  many  of  the  profession  have  given  credence  to  the  idea  that  the 
chli'rate  yields  it«  oxygen  to  the  blood.  Even,  however,  if  it  were  granted 
that  the  observations  are  correct,  tbey  in  no  wise  warrant  the  deduction, 
since  even  partial  mechanical  asphyxia  will  produce  the  same  phenomenon 
(see  article  on  Prussic  Acid).  Mnreover,  Isambcrt  {Gax.  Med.,  187+,  p. 
S62)  baa  found  the  statemeuts  of  O'Shaughnessy  incorrect.  Viewed  f^m  a 
ohemicst  stand-point,  it  is  very  improbable  that  the  salt  parts  with  its  oxygen 
to  the  biood  ut  llic  icmperalure  of  the  bitdy  ;  and,  as  there  is  simply  r 
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whatever  that  it  does  so,  and  as  the  salt  is  eliminated  unchanged,  the  propo- 
sition must  be  looked  upon  as  one  of  the  numerous  therapeutic  myths  en- 
gendered in  the  brains  of  those  who  find  it  more  easy  to  speculate  than  to 
toil  after  facts.  As  to  the  real  action  of  chlorate  of  potassium  in  the  system, 
we  have  no  very  detailed  knowledge,  but  the  salt  probably  is  nearly  equiva- 
lent to  the  nitrate  of  the  same  base.  It  certainly  increases  at  times  the  flow 
of  urine,  and  is  eliminated  unchanged  and  very  largely  by  the  kidneys,*  but 
no  doubt  escupes  with  all  the  secretions,  since  Isambert  has  found  it  in  the 
tears,  the  bile,  the  nasal  mucus,  the  perspiration,  and  even  in  the  milk  of 
nursing  women.  The  same  observer  noted  that  within  five  minutes  after  ita 
ingestion  it  could  be  detected  in  the  saliva,  and  in  ten  minutes  after  this  in 
the  urine,  in  which  fluid  it  continued  to  be  present  for  from  fifteen  to  forty- 
eight  hours.  Dr.  Laborde  has  also  found  that  when  injected  into  the  veins 
of  dogs  the  chlorate  appeared,  after  a  very  short  time,  abundantly  in  the 
greatly-increased  saliva  (^BuU,  Th&rap,^  Ixxxvii.  251).  Later  it  could  be 
found  also  in  the  urine. 

In  his  experiments  upon  himself,  Isambert  found  that  when  taken  in  large 
dose  (two  to  five  drachms  a  day)  the  chlorate  of  potassium  caused  salivation, 
free  diuresis,  increase  of  the  appetite,  and,  when  not  well  diluted,  gastrio 
irritation.  The  urine  continued  strongly  acid,  and  contained  an  excess  of 
rosacic  acid,  uric  acid,  and  the  urates.  When  injected  in  sufficient  dose  into 
the  veins  of  an  animal,  in  Isambert's  experiments,  it  produced  sudden  car- 
diac paralysis ;  when  thrown  in  more  slowly  and  less  freely,  it  caused  a  pro- 
found general  depresaon,  phenomena  perfectly  parallel  with  those  produced 
by  the  nitrate  of  the  same  base. 

Tderapeutics. — The  chlorate  of  potassium  has  been  very  freely  used, 
and  with  great  asserted  advantage,  in  all  forms  of  disease  believed  to  be  due 
to  blood-poisoning :  such  as  scarlet  and  other  adynamic  fevers^  diphtheria^ 
scorbutus^  si/philis,  and  even  hydrophobia.  As  already  stated,  the  theory 
upon  which  this 'practice  rests  has  no  foundation  in  reason  or  science,  and 
my  own  empirical  experience  with  the  remedy  has  been  in  exact  accord  with 
the  teachings  of  physiology.  I  have  seen  the  chlorate  repeatedly  employed 
in  various  diseases  of  the  class  just  spoken  of,  and  have  never  seen  it  do  a 
particle  of  good.  On  the  other  hand,  in  various  forms  of  stomatitis  the 
remedy  is  undoubtedly  of  great  value.  Thus,  there  is  a  great  deal  of  evi- 
dence of  its  usefulness  in  mercurial  sore  mouth ;  and  when  given  in  the 
form  of  a  powder,  with  sugar,  it  almost  always  acts  like  a  charm  in  the  fol- 
licular or  aphthous  stomatitis  of  children.  I  do  not  believe,  however,  that 
its  influence  in  these  cases  is  other  than  local ;  yet,  as  the  remedy  is  elimi- 
nated with  the  saliva,  and,  therefore,  when  given  internally  is  constantly 
present  in  the  mouth,  the  ordinary  method  of  using  it  is  probably  the  best. 


*  See  analyses  of  O'Shaugbnessy,  of  WShler  and  Stehberger,  and  of  Gostin,  all  quoted 
by  Prof.  Stills. 
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The  salt  now  under  consideration  has  been  used  in  ascites  and  other  drop- 
sical affections,  but  is,  undoubtedly,  inferior  to  the  other  salts. of  the  alkalL 
When  used  localiy,  the  chlorate  of  potassium  acts  as  a  stimulant  to  the 
various  mucous  membranes,  and  is  oflen  of  excellent  service  in  cases  of 
angiiiay  and  is  even  said  to  have  been  used  advantageously  by  onemata  in 
dysentery  and  in  cholera  infantum.  The  most  generally  efficient  gargle  that 
I  know  of  in  ordinary  sore  throat  may  be  made  by  pouring  a  pint  of  boiling 
water  over  a  powder  composed  of  an  ounce  of  sumach  hemes  *  and  half  an 
ounce  of  the  chlorate  of  potassium,  allowing  to  simmer  in  an  earthen  vessel, 
with  occasional  stirring,  to  three-fourths  of  a  pint,  straining,  and  using  in 
the  ordinary  manner. 

Administration. — For  manifest  reasons,  when  taken  in  large  doses  the 
chlorate  of  potassium  must  be  exhibited  in  dilute  solution.  The  usual  dose 
is  from  ten  to  thirty  grains ;  as  a  lotion,  from  ten  grains  to  half  a  drachm 
may  be  dissolved  in  the  ounce  of  water. 

LiTHll  Carbonas,  U.S. — Carbonate  of  Lithium  is  a  white  powder, 
sparingly  soluble  in  water,  and  readily  distinguishable  by  the  carmine-red 
color  which  it  imparts  to  the  flame  of  alcohol.  From  it  the  U.  S.  Pharma- 
copoeia directs  that  the  citrate  (a  white,  deliquescent,  freely  soluble  powder) 
shall  be  prepared  by  solution  with  citric  acid  in  water.  The  combining 
number  of  lithia  is  so  high  that  all  the  salts  contain  a  very  remarkable  pro- 
portion of  the  base.  We  have  but  little  accurate  knowledge  of  the  physio- 
logical action  of  lithia,  but  it  probably  closely  resembles  potash  in  its  effects 
upon  the  system.  In  twenty-grain  doses  I  have  seen  it  apparently  produce 
severe  general  prostration,  amounting  almost  to  general  paralysis,  in  a  feeble 
adult  female,  but  have  given  it  very  largely  to  other  patients  without  inducing 
any  constitutional  symptoms.  It  is  eliminated  by  the  kidneys,  rendering 
the  urine  alkaline. 

Therapeutics. — According  to  the  experiments  of  Dr.  Ure  and  of  Dr. 
Gurrod,  solutions  of  the  lithia  salts  have  the  power  of  dissolving  uric  acid 
and  the  urates;  and  the  drug  was  strongly  recommended  by  Dr.  Garrod  in 
uric  acid  diathesis  and  in  chronic  gout,  given  in  doses  of  three  or  four  grains 
three  times  a  day.  The  drug  was  extensively  employed,  but  fell  into  dis- 
repute until  recently,  when  its  claims  have  been  revived,  especially  by  Prof. 
Ditterich  (Schmiilt's  Jahrbiichei',  Bd.  cli.  p.  270).  As  stated  by  the  latter 
observer,  it  is  very  generally  given  in  too  large  dose.  In  my  own  experience, 
given  as  prescribed  by  Dr.  Garrod  for  a  length  of  time,  it  has  appeared  to 
do  great  good  in  some  cases  of  chronic  gout.  Either  salt  may  be  exhibited 
dissolved  in  water,  in  doses  of  five  grains. 

■  "W  — — — ■ 

*  Sumach  berrtet  are  included  in  the  secondary  list  of  the  U.  S.  Pbarmacopoeiay  under 
the  name  of  the  shrub  that  bears  them,  Rhus  Glabrum.  They  contain  very  largely  of 
tannic  acid,  and  also  of  the  bimalate  of  calcium ;  the  malic  acid  seems  to  give  them  an 
cipeoially  beneficial  influence  upon  mucous  membranes. 
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•     STIMULATING   DIURETICS. 

BUOHU-BUOHn.  U.S. 

The  leaves  of  the  Barosma  crenata,  and  of  other  species  of  the  genus, 
natives  of  Southern  Africa.  These  leaves,  which  are  gathered  by  the  Hot- 
tentots of  the  Cape  of  Good  Hope,  are  an  inch  or  less  in  length,  from  three 
to  five  lines  broad,  of  various  forms,  but  always  notched  on  the  edges,  and 
having  a  strong,  rather  rank,  yet  somewhat  aromatic  odor,  and  a  warm,  bitter- 
ish taste.  They  owe  their  virtues,  which  they  yield  to  water  and  to  alcohol, 
to  a  volatile  oil  and  to  a  bitter  extractive. 

Therapeutics. — Owing  to  its  bitter  principle,  buchu  is  perhaps  slightly 
tonic ;  but  its  chief  medicinal  virtue  is  as  a  diuretic  stimulant  and  alterative 
to  the  mucous  membrane  of  the  gen i to-urinary  organs.  It  does  not  very 
largely  increase  the  flow  of  urine,  and  hence  is  never  administered  in  dropsy, 
but  in  all  cases  of  subacute  or  chronic  inflammation  of  the  genito-urinary 
organs  it  may  be  employed  with  hope  of  success.  Its  oil  is  undoubtedly 
absorbed,  and  is  eliminated  by  the  kidneys,  to  whose  secretion  it  imparts  its 
odor.  In  chronic  pyelitis^  chronic  cystitis,  and  irritation  of  the  bladder^  it 
is  one  of  our  best  remedies,  especially  when,  as  is  frequently  the  case,  these 
diseases  are  associated  with  a  generally-lowered  systemic  tone.  As  compared 
with  turpentine,  buchu  is  much  less  stimulating,  and  has  a  far  more  soothing 
effect  upon  the  mucous  membranes  of  the  genito-urinary  tract.  In  irritated 
bladder^  when  the  unne  is  highly  acid,  and  when  there  is  a  constant  desire 
to  urinate,  with  but  little  relief  from  micturition,  buchu,  in  combination  with 
a  vegetable  salt  of  potash  and  the  sweet  spirit  of  nitre,  often  gives  great 
relief  The  infusion  {Jnfusnm  Buchu,  U.  S., — 5^  ^  Qj)  ^^J  ^6  employed 
in  doses  of  one  to  two  fluidounces ;  the  Jluid  extract  {^Extractum  Buchu 
Fluidum,  U.  S.),  in  doses  of  half  a  teaspoonful  to  a  teaspoonful,  well  diluted. 

Pareira,  U.  S. — Pftreira  Brava  is  the  root  of  Cissampelos  Pareira,  a 
climbing  plant  inhabiting  the  West  Indies  and  North  America.  The  root 
occurs  in  pieces  from  half  an  inch  to  two  inches  in  thickness  and  from  two 
inches  to  two  or  more  feet  in  length ;  it  is  cylindrical,  simple,  or  forked,  with- 
out rootlets,  and  tightly  covered  by  a  thin  adherent  bark.  There  appears  to 
be  in  the  root  an  alkaloid  (see  U.  S,  Distpensatory,  13th  ed.,  p.  600),  to 
which  the  name  of  Cissampelina  has  been  given,  but  concerning  which  we 
have  but  little  knowledge.  Pareira  Brava  has  been  used  with  asserted  ad- 
vantage in  chronic  ct/stitis,  in  "  irritable  bladder"  and  in  chronic  ffonorrha^f 
and  appears  to  exert  a  stimulant  action  upon  the  mucous  membrane  of  the 
whole  genito-urinary  apparatus.  It  is  said  to  be  also  tonic,  and  slightly 
aperient,  so  that  it  is  especially  valuable  in  urinary  diseases  when  there  is 
feebleness  of  digestion  and  a  tendency  to  costiveness.  The  remedy  should 
always  be  given  in  the  form  of  the  infunon  {Infunim  Pareiim^  U.  S., — 5^  ^ 
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ireirtE  Flnulum,  U.S.),  of  vliich  the  doees 
u  UuispDonAil  throe  or  four  (unes  a  day. 


Oj),  01  JKid  extract  (Extmctu: 
are  respectively  a  wineglasBful 

UVA  UbsIi  U-S, — Bcarhmi/  \&  the  leaves  of  the  Arctostaphylos 
Urei,  a  luw  evergreen  ehnili,  iiidjgeuous  to  northcru  luarilime  Europe, 
also  to  our  northern  coasts  as  liir  Eouth  as  New  Jersey.  They  are  from 
an  inch  to  ao  iuch  in  length,  wcJ^-ehaped,  Uiiek,  coriaceous,  witti  a  emoolh, 
rounded  margin.  The  odor  is  bay-like,  the  tasl«  bitterish,  astriogeiit,  and 
Bomcwhut  s^eeiiah.  Uva  urHi  contains  gallo-taniiic  actd,  besides  several 
crystalline  prineiples,  Urtin,  Arhuien,  and  Vnini,  the  relations  of  which  arc 
not  very  well  settled.  Mr.  J.  C.  C.  Hughes,  the  discoverer  of  urain,  ckinas 
that  it  is  the  diuretic  principle  of  die  drug,  one  grain  of  it  acting  powerfully 
upon  the  kidneys. 

Tbeeafeutics. — Uva  uru  is  capable  of  acting  as  a  weak  astringeDt,  but 
has  been  long  used  in  medicine  for  its  influence  upon  the  gouitw-urinary 
mucous  membnuie,  and  at  preseut  is  employed  for  no  other  purpose.     I 
stated  that  gallic  acid  may  be  detected  in  the  unue  of  persons  taking  it, 
it  is  very  probable  that  other  of  its  active  principles  are  eliminated  by 
kidneys  and  exert  an  inQuence  upon  the  mucous  membranes  over  which 
pass.     Id  chronic ^^«/(fu,  cyttit'a,  and  other  affections  of  the  gcoito-urint 
mucous  membrane,  when  a  slightly  stimulant  and  an  astringent  acUuD  is 
Bured,  uva  ursl  may  be  employed  in  the  form  of  decuction  {Dvcoctum 
Ur»i,  U.  S.,— 5i  to  Oj),  or  jlaid  extract  {Exlractvm  Uva.  Urn  Flutdi 
c  respectively  a  wineglassful  and  a  tcaspgoi 
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U,  S.),  the  doses  of  which  a 
llirce  or  four  times  a  day. 


I'lPSlSBEWA,  U.S.- 

umbellata,  a  little  indigcnoi 


laapkila  is  the  dried  leaves  of  the  Cbimaphila 
s  perennial,  distinguished  from  its  inert  congcuer 
C.  maculata  by  the  uniform  glossy  green  of  its  leaves.  The  latter 
an  inch  and  a  half  long,  wedge-shaped,  notobed,  pointed,  and  t 
They  contain  tannic  acid,  bitter  extractive,  and,  according  to  Mr.  Saoii 
Fairbank,  a  oryatalline  prineiple,  Chimaphitin  (BCC  U.  S.  DitpiriualQTy) 
PipsissewB  is  probably  about  equivalent  to  uva  urai  in  its  tberapeutie 
value,  though  perhaps  not  (juite  so  actively  diurede.  Prof  Geo.  B.  Wood 
{  TltrrapeuHet,  vol.  i.  p.  133)  eommcnds  it  very  highly  in  external  tcm/ula, 
asserting  that  he  has  had  a  large  experience  with  the  remedy,  and  that  in  po< 
over  the  disease  it  stands  nest  to  cod-liver  oil  and  the  preparations  of  iodu 
and  iron.  He  believes  that  it  acts  not  only  as  a  mild  astringent  and  toi 
but  also  as  an  alterative,  and  slates  that  its  exhibition  should  be  long 
tinued,  the  administration  being  temporarily  suspended  whenever  there 
much  fever.  The  remedy  should  bo  administered  in  the  form  of  dt 
{Deeoetam  ChimaphiU^,  U.S.,— 3i  to  Oj),  or  at  Jlu.id  extract  (£*ii 
ChimaphiUt  Fluidum,  U.  S.),  the  doses  of  which  are  respectively  & 
glassful  and  a  teaspoonful  three  or  four  times  a  day. 

JuNtPEBfB. — Juniper  is  the  fruit  of  the  common  juniper  of  Europe 


aboob^^^^ 
laoio^^^^l 
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this  country.  These  berries  are  round,  bluish  bodies,  about  the  size  of  a 
large  pea,  of  a  sweetish,  terebinthinate,  aromatic  taste.  They  owe  their  prop- 
erties to  a  volatile  oil  {Oleum  Jumperi)^  which  is  officinal.  They  yield  to 
boiling  water  and  to  alcohol.  Juniper  is  gently  stimulant  and  cordial  to  the 
stomach.  Upon  the  kidneys  it  exerts  a  decided  stimulant  action,  and  the 
oil  freely  given  is  capable  of  irritating  the  renal  organs  above  the  secreting- 
point,  and  of  producing  lessened  secretion,  strangury,  and  even  suppression 
of  urine.  The  volatile  oil  is  undoubtedly  absorbed,  and  chiefly  escapes  from 
the  system  through  the  kidneys.  As  a  diuretic,  juniper  has  two  distinct 
uses.  The  most  usual  employment  of  it  is  as  an  adjuvant  to  cream  of  tartar 
or  the  alkaline  diuretics.  On  account  of  its  stimulant  local  influence  upon 
the  alimentary  canal,  it  renders  the  cream  of  tartar  far  more  acceptable  to 
the  stomach,  and  at  the  same  time  aids  its  diuretic  action.  Sometimes  juni- 
per is  employed  for  its  stimulant  action  on  the  mucous  membrane  of  the 
gen i to-urinary  organs  in  chronic  pyelitis  and  in  chronic  catairh  of  the  hlad- 
der.  In  the  form  of  the  compound  spirit  (^Spiritus  Junipein,  ComposituSy 
U.  S.),  or  its  equivalent,  yin,  juniper  is  often  useful  in  the  subacute  congestion 
of  the  kidneys  frequently  seen  in  old  persons,  and  characterized  by  aching 
in  the  loins  without  other  more  serious  symptoms.  The  in/usinn  (^Infusum 
Juniper i^  U.  S.)  is  made  by  macerating  an  ounce  of  the  berries  in  a  pint 
of  boiling  water  for  an  hour,  the  whole  to  be  taken  in  divided  doses  during 
twenty-four  hours.  The  dose  of  the  oil  is  from  five  to  fifteen  drops ;  of 
the  spirit,  one  tablespoonful. 

Carota. —  Wild  Carrot  of  the  secondary  list  of  the  U.  S.  Pharmacopoeia 
is  the  seeds  of  the  Daucus  Carota,  an  indigenous  umbellifer.  These  seeds 
are  very  small,  and  have  a  somewhat  aromatic  taste,  due  to  the  presence  of  a 
volatile  oil.  Carota  acts  upon  the  system  as  a  feeble  aromatic,  and  is  said 
also  to  be  possessed  of  a  mild,  stimulating,  diuretic  power. 

Erigeron,  U.  S. — Fleahane  is  the  dried  herbaceous  portions  of  Erigeron 
heterophyllum  and  E.  Philadelphicum.  These  plants  contain  a  very  small 
proportion  of  volatile  oil,  and  are  possessed  of  but  feeble  medicinal  proper- 
ties. When  given  freely  in  an  infusion  made  with  hot  water  (Si  to  Oj, — 
dose,  a  wineglassful  every  two  hours),  they  are  said  to  increase  the  flow  of 
urine,  and  to  act  as  stimulant  alteratives  to  the  genito-urinary  mucous  mem- 
brane. 

Canada  Fleahane  (Erioeron  Canadense,  U.  S.)  contains  a  large  pro- 
portion of  a  yellowish  volatile  oil  of  a  rather  pleasant  odor  and  taste,  which 
is  officinal,  and  is  the  only  form  in  which  the  drug  should  be  exhibited.  It 
has  properties  resembling  those  of  turpentine,  but  is  much  less  stimulating. 
It  may  be  employed  in  afi'ections  of  the  genito-urinary  organs,  and  in  passive 
hemorrhages.  It  is  especially  valuable  in  menorrhagia.  The  dose  is  five  to 
twenty  drops  every  two  or  three  hours,  and  is  best  administered  on  sugar. 
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TEBEBIHTHHSTA— TUBPEFPnrB. 

Sufficient  has  already  been  said  conceraing  the  natural  histoiy  of  wbite 
turpentine  (see  page  126)  ;  but  Camida  Turpentine  (Terebinthina  Caka- 
BENSis,  U.  S.)j  or  Canada  Balsam^  as  it  is  more  coinmonlj  called,  ww  not 
spoken  of,  because  it  b  never  used  as  a  stimulant.  It  is  the  product  of  die 
Abies  balsamea,  or  Balm  of  Gilead,  or  American  Silver  Fir,  as  it  is  Tariondj 
named,  a  beautiful  evergreen  indigenous  to  the  ezU«me  northern  Doited 
States  and  to  the  British  Colonies.  The  juice  is  said  to  collect  in  little 
receptacles  under  the  bark,  and  to  be  gathered  bj  cutting  these  open  tnd 
allowing  them  to  drain  into  vessels.  Canada  Balsam  is  a  thick  and  viscid, 
but  clear,  yellowish  liquid,  containing,  it  is  said,  about  twenty  per  cent  ol 
volatile  oil.  The  amount  of  the  latter  ingredient  must  vary  greatly,  noee 
by  age  and  exposure  to  the  air  the  liquid  balsam,  losing  its  oil  by  evapontion 
and  oxidation,  becomes  converted  into  a  hard,  brittle,  translucent,  resADOU 
mass.     Canada  Balsam  is  very  rarely,  if  ever,  used  in  medicine. 

Oil  of  Turpentine,  the  volatile  oil  of  ordinary  turpentine,  has  alread) 
been  considered ;  but  it  seems  necessary  to  add  here  a  few  sentences  in  regud 
to  its  diuretic  action  and  use.     When  moderate  doses  (ten  drops  every  three 
hours)  of  turpentine  are  taken,  there  are  usually  no  renal  symptoms  pro- 
duced, except  a  slight  increase  of  the  urine.     Somewhat  larger  amounts, 
when  exhibited,  are  apt  to  give  rise  to  aching  in  the  loins  and  to  frequent 
micturition,  with  perhaps  urethral  pain  accompanying  the  act.     If  stiU 
larger  quantities  are  ingested,  'these  symptoms  are  intensified,  and  at  the 
same  time  the  secretion  of  urine  is  diminished.     After  very  large  repeated 
doses  of  the  drug,  the  aching  in  the  loins  is  very  great,  often  with  spasmodic 
pain   in  the  ureters;  a  constant  desire  to  pass  water  struggles  with  the 
inability  to  micturate,  caused  by  the  urethral  spasm ;  the  urine  is  very  scanty, 
albuminous,  and  even  bloody ;  priapism  may  be  present,  and  an  intolerable 
irritation  may  affect  all  the  pelvic  organs.     These  symptoms  produced  by 
overdoses  of  the  drug  show  that  its  action  upon  the  urino-genital  organs  is 
essentially  and  powerfully  irritant,  and  that  under  all  circumstances  the  ex- 
istence of  active  irritation  or  inflammation  of  these  organs  absolutely  contra- 
indicates  the  use  of  oil  of  turpentine. 

Oil  of  turpentine  is  never  employed  to  increase  the  flow  of  urine  for  the 
purpose  of  affecting  serous  effusions.  As  a  diuretic,  it  is  used  solely  for  its 
local  influence  upon  the  organs.  Excessive  diuresis  sometimes  is  apparently 
dependent  upon  a  relaxed  condition  of  the  kidneys,  and  under  these  circum- 
stances oil  of  turpentine  may  be  of  great  service.  Chronic  pyelitis,  chronic 
cystitis^  and  ghet  are  all  often  very  much  benefited  by  the  use  of  the  drug. 

In  using  the  remedy  in  these  cases,  it  should  always  be  borne  m  mind 
that,  with  the  exception  of  cantharides,  it  is  the  most  actively  stimulating 
of  all  the  diuretics,  and  must  be  employed  only  when  such  a  remedy  is 
called  for.     In  those  companilvv^'j  xai^  <sda«&  oil  unsva-nj  vMsaitvKuen.oe  which 
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are  dependent  upon  debility  of  the  bladder,  turpentine  is  sometimes  of  great 
service.  When  the  same  symptom  is  spasmodic,  the  remedy,  of  course,  is 
harmful.  In  absolutely  passive  hmmatvrta,  in  impotence^  in  certain  condi- 
tions of  speimatorrhosa,  in  amenorrhoea  when  great  local  debility  exists, 
turpentine  may  be  tried  with  fair  hopes  of  its  being  useful.  The  dose  of 
turpentine  as  a  diuretic  is  ten  to  fifteen  drops  in  emulsion,  given  from  four 
to  six  times  a  day.  If  glycerine  and  oil  of  gaultheria  be  added  to  the  emul- 
sion in  such  proportion  that  half  a  teaspoonful  of  the  one  and  one  or  two 
drops  of  the  other  be  taken  with  each  dose,  they  will  almost  completely  dis- 
guise the  taste  of  the  remedy. 

OOPAIBA-OOPAIBA.  U.S. 

The  oleorcsin  of  Copaifera  multijuga  and  of  other  species  of  Copaifera, 
large  trees  growing  in  Brazil.  Copaiba  is  a  yellowish  liquid  of  varying  vis- 
cidity according  to  age,  of  a  strong,  terebinthinate,  peculiar  odor,  and  a  bitter, 
burning,  disagreeable  taste.  It  mixes  uniformly  with  absolute  alcohol  and 
volatile  and  fatty  oils,  and  is  readily  dissolved  by  ether.  It  contains  a  volatile 
oil  and  resin.  In  1829,  Schweitzer  (^Poggend,  Annal.j  Bd.  xvii.  pp.  487 
and  1095)  announced  that  he  had  found  in  copaiba  a  peculiar  crystallizable 
acid,  Copaivic  Acid.  It  is  not  in  the  plan  of  the  present  work  to  discuss 
elaborately  the  chemistry  of  drugs,  and  consequently  I  must  remain  content 
with  the  statement  that  the  researches  of  Prof.  Bernatzik  (^Prager  Viertel- 
jahrschri/lf  Bd.  c,  1868,  p.  239)  have  shown  that  very  frequently  this 
crystalline  acid  does  not  exist  in  copaiba,  and  consequently  that  it  is  an 
unimportant  constituent.  Indeed,  these  researches  seem  to  me  to  prove 
conclusively  that  copaiba  is  simply  an  oleoresin. 

Physiological  Action. — When  given  in  therapeutic  doses,  copaiba  lias 
very  little  if  any  action  upon  the  general  system,  and  the  influence  even  of 
very  largo  amounts  is  often  scarcely  perceptible.  In  the  researches  of  Ber- 
natzik {loc,  cit.y  p.  251),  eighteen  grammes  of  the  volatile  oil  were  taken  in 
three  doses  during  twelve  hours,  and  caused  only  an  acceleration  of  a  few 
beats  per  minute  in  the  pulse-rate,  and  a  rise  of  a  fraction  of  a  degree  in  the 
temperature,  with,  aft^r  a  time,  violent  gastric  and  intestinal  disturbance, 
evidently  due  to  the  local  action  of  the  drug,  and  characterized  by  vqmiting 
and  purging.  Complete  strangury  was  not  produced,  but  there  was  some 
difiiculty  in  passing  the  urine,  which  caused  decided  burning  in  the  urethra. 
On  the  other  hand,  the  action  of  the  drug  is  much  more  decided  upon  some 
very  susceptible  persons,  so  that  full  doses  of  it  produce  decided  fever,  with 
increased  frequency  of  pulse,  and  hot  skin,  accompanied  almost  always  by 
decided  symptoms  of  gastro-intestinal  irritation.  Sometimes,  also,  the  urinary 
organs  are  more  sensitive  than  usual  to  the  action  of  the  drug,  so  that 
strangury,  and,  as  is  stated  by  some  authorities,  even  almost  complete  urinary 
suppression,  may  occur. 

In  1841,  Dr.  G.  0.  Key  (quoted  by  Bernatzik)  called  attention  to  the 
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fact  that  if  nitric  acid  be  added  to  the  urine  of  persons  taking  coptiba,  t 
precipitate  is  formed  resembling  that  of  albumen.  This  &ct  has  been  noted 
and  commented  on  since  its  discovery  by  Dr.  H.  Weikart  (^Arckiv  det  EA- 
kunde,  1860),  by  Dr.  Rees  {Gvy's  Hoftp,  Rep,,  vol.  xvii.),  by  Yakntbe 
(  Grundriss  der  Phynologie),  and  by  other  observers.  In  order  to  produce 
the  phenomenon  with  distinctness  and  certainty,  it  is  seemingly  neoeaeaij  to 
use  large  doses  of  the  drug,  since  Weikart  failed  to  detect  it  after  the  ex- 
hibition of  small  amounts  of  copaiba  oil.  Various  surmises  as  to  the  utnre 
of  this  precipitate  have  been  indulged  in ;  but  the  experiments  of  Bematak 
(he,  cit.j  p.  252)  appear  to  show  that  it  consists  of  the  oxidized  oil  ooited 
to  some  urinary  principles.  Dr.  Bernatzik  found  that  the  elimination  of  the 
oil  goes  on  slowly,  continuing  for  as  much  as  four  days  afler  its  ingestioii 
when  large  doses  are  employed.  In  his  experiments  with  the  resin  of 
copaiba,  the  authority  just  noted  exhibited  fifteen  grammes  of  it  inside  of 
five  hours.  It  acted  as  an  emcto-cathartic,  causing  a  great  deal  of  pain  and 
irritation.  The  urine  deposited  very  copiously  on  the  adcUtion  of  nitric  tdd, 
the  resin  seemingly  being  eliminated  more  abundantly  than  was  the  oH 
Copaiba  docs  not  increase  to  any  great  extent  the  amount  of  the  renal  secre- 
tion, and  no  evidence  has,  that  I  am  aware  of,  been  offered  to  show  that  it 
affects  materially  the  solids  of  the  urine. 

The  clinical  employment  of  copaiba  has  shown  that  the  drug  exerts  itB 
peculiar  stimulant  alterative  action  on  other  mucous  membranes  than  those 
of  the  gcnito-urinary  apparatus,  and  it  is  very  possible  that  a  slight  elimioi- 
tion  of  the  volatile  oil  takes  place  through  the  lungs. 

Therapeutics. — The  chief  use  of  copaiba  in  medicine  is  in  suhaeutem^ 
chronic  injlammatlons  of  the  gemttHurinary  mucous  membrane.     In  its 
notion  upon  this  structure  it  is  a  decided  stimulant,  but  is  less  irritating  and 
less  stimulating  than  the  oil  of  turpentine.      Gonorrhota  is  the  disease  in 
which  it  is  mainly  exhibited.    It  is  especially  useful  in  the  advanced  stages  of 
this  affection.     If  it  be  given  in  the  beginning,  before  the  inflammation  has 
fully  developed,  it  may  sometimes  succeed  in  aborting  the  attack,  but,  if  it  fail 
to  accomplish  this,  may  greatly  aggravate  the  symptoms.    During  the  height 
of  the  inflammatory  stage,  copaiba  should  not  be  employed.    In  other  inflam- 
matory affections  of  the  genito-urinary  mucous  membrane,  such  as  pytUth^ 
and  chronic  cystitis^  when  the  disease  is  of  a  subacute  or  chronic  character,  the 
remedy  may  be  employed,  it  being  borne  in  mind  that  in  its  action  it  is  much 
more  stimulant  than  buchu  or  pareira  brava,  but  much  less  so  than  turpentine. 

In  chronic  diaiThoea  and  dysfmtery,  copaiba  is  sometimes  of  use,  through 
its  local  action  on  the  diseased  surfaces.  The  remedy  has  been  highly 
recommended  in  the  advanced  stajres  of  hronchitlf ;  and  in  the  chronic  form 
of  the  disorder  when  attended  by  very  free  muco-purulent  expectoration,  I 
have  occasionally  employed  it,  with  excellent  results.  Copaiba  is  sometimes 
used  internally  in  ski n-nffecf ions,  but  more  frequently  is  employed  externally 
as  a  stimulant  dressing. 
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Administration. — The  dose  of  copaiba  is  ten  to  twenty  minims,  repeated 
from  three  tp  six  times  a  djij,  according  to  circumstances ;  the  best  effects 
are  probably  to  be  attained  by  the  frequent  use  of  small  quantities.  The 
medicine  may  be  given  dropped  upon  sugar,  or,  what  is  much  better,  ex- 
hibited in  an  aromatic  emulsion,  made  with  syrup  and  mucilage  of  gum- 
arabic  in  such  a  manner  that  a  tablespoonful  shall  contain  the  rec|uired  dose. 
When  patients  object  to  the  taste,  the  drug  may  be  given  in  gelatine  cap- 
sules, each  containing  ten  drops.  It  is  said  that  these  capsules  do  not, 
however,  agree  so  well  with  delicate  stomachs  as  the  emulsion.  When 
copaiba  is  rubbed  up  with  magnesia,  the  resin  unites  with  the  earth  to  form 
a  solid  mass,  in  which  the  oil  is  mechanically  held.  The  officinal  pills 
{Pilulse.  Copaibas)  are  made  in  this  way ;  but,  as  they  are  disintegrated  and 
absorbed  with  difficulty,  the  pills  of  copaiba  are  not  an  eligible  preparation. 
Each  pill  contains  four  and  a  half  grains  of  the  copaiba.  The  oil  (  Oleum 
Copaibxj  U.  S.)  which  is  prepared  by  distillation  is  isomeric  with  oil  of 
turpentine.  It  may  be  exhibited  in  emulsion  or  in  capsules,  in  doses  of 
eight  to  fifteen  minims. 

OUBEBA-OUBEBS.   U.S. 

The  unripe  berries  of  the  Piper  Cubeba,  a  climbing  plant  of  Java  and 
other  portions  of  the  East  Indies.  These  berries  are  blackish-veined,  about 
the  size  of  a  small  pea,  and  have  attached  to  them  a  short  stalk  three  or  four 
lines  long.  Their  odor  is  aromatic  and  peculiar;  their  taste  warm,  cam- 
phoraceous,  and  peculiar.  Cubebs  is  a  somewhat  complex  body,  but  there 
can  be  no  doubt  that  the  ethereal  extract,  or  oleoresin,  as  it  is  commonly 
called,  represents  its  medicinal  virtues.  The  extract  appears  to  consist 
chiefly  of  three  substances :  a  volatile  oil  and  the  brown  resinous  substance 
formed  by  its  oxidation,  a  peculiar  acid,  and  a  neutral  crystallizable  principle, 
Cuhehin.  Cubehic  Acid  was  first  discovered  by  Monheim,  but  has  been 
especially  examined  by  Prof.  Bematzik  {Prater  Vierteijahrschri/l,  1864, 
Bd.  Ixxxi.,  p.  9).  It  is  nearly  tasteless,  forms  salts  with  the  bases,  has  a 
very  faintly  acid  reaction,  and  dissolves  in  concentrated  sulphuric  acid  with 
the  production  of  (according  to  Bcrnatzik)  a  purple- violet  color,  changing 
on  the  addition  of  a  little  water  to  a  cherry-red,  and  altogether  disappearing 
when  further  dilution  is  practiced. 

Physiological  Action. — In  some  respects,  cubebs,  when  taken  inter- 
nally, resembles  black  pepper  in  its  effects.  It  is,  however,  much  less 
stimulating  than  its  congener.  Afler  the  ingestion  of  the  ordinary  thera- 
peutic dose  of  cubebs,  nothing  unusual  is  experienced ;  but  when  very  large 
amounts  are  taken  there  are  evidences  of  gastric  excitement,  such  as  sen- 
sation of  warmth  in  the  stomach,  slightly-increased  frequency  of  pulse  and 
heat  of  skin,  with  perhaps  some  giddiness  or  headache.  The  urine  is  slightly 
increased  in  amount,  and  acquires  a  peculiar  odor.  When  very  large  doses  are 
ingested,  the  symptoms  of  gastric  irritation  are  more  severe,  and  the  subject 
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suffers  from  gastric  burning,  nausea,  roiuitiiig,  and  colicky  pains,  vrith 
aoint  coses,  purging. 

An  eruption  reecmbliDg  urticaria  las  beca  occaEiunally  notioed  after  the 
exhibition  of  cubeba :  it  ia  exactly  similar  to  the  eruption  eomeiinies  caused 
by  »)pBiba,  and,  like  it,  is  probably  due  simply  to  gastric  irrituiion. 

That  the  active  principles  of  cubebs  are  eliminated  by  the  urine  is  well 
eetablished,  an,  atW  the  exhibition  of  the  dru^,  when  nitric  ucld  ia  added  to 
the  urine,  a  precipitate,  resembling  somewhat  that  of  albumen,  occurs. 

The  most  elaborate  physiological  study  of  cubeba  that  I  have  met  with 
was  made  by  Prof.  Bematiik  (Joe.  cU.).  This  experimenter  took  himself, 
gave  to  a  student,  ten  grammes  of  the  cubebate  of  magnesium.  No 
■ymptoms  were  induced  by  this,  further  than  some  pulse-acceleration 
gastric  uneasiness ;  but  the  elimination  of  uric  acid  was  greatly  increased, 
und  die  cubebic  acid  was  found  in  the  urine.  Half  an  ounce  of  [he  oil  of 
eubebs  waa  taken  in  thirty-six  hours,  the  last  three  doses,  aggregating  ten 
grammes,  being  ingested  in  aix  hours.  This  was  followed  by  very  decided 
gastric  irritation ;  by  the  appearance  in  ihe  urine  of  the  oil,  not  as  it  wis 
ingested,  but  oxidiced  nnd  in  the  form  of  a  resin ;  the  eliminated  uric  ncid 
was  about  one-third  in  amount  of  that  excreted  after  the  exhibition  of  cubebic 
■eid.  Of  the  powdered  cubebs,  fifVy  grammes  were  tidccn  in  eight  bouts ', 
the  gastro-intestinal  irritation  was  very  niiirked ;  the  nitric-acid  procipitalo 
was  abundant  in  the  urine ;  the  elimination  of  uric  acid  was  about  midway 
between  Ihe  extremes  of  the  previous  exj>crimenta.  According  to  the  re- 
searches of  Prof.  Bcmatxik,  cvitehiu  is  inert. 

Therapeutics. — Cubebs  has  been  used  to  some  extent  for  its  local  stim- 
ulimt  action  upon  the  alimentary  canul,  but  for  this  purpose  is  very  iuferior 
to  blntk  pepper  and  other  apices.  It  is  ut  present  almost  exclusively  employed 
to  ioSuence  the  gctiito-urinary  mucous  membrane,  in  precisely  those  oases  in 
which  uopaiba  is  exhibited.  The  two  druga  have  very  nearly  the  same  range 
of  Mlion,  but  the  cubebs  is  less  apt  than  is  the  copaiba  to  derange  digestion. 
Very  often  the  beat  effect  in  gonurriura  aud  other  geiii to-urinary  disorders  is 
obtHincd  by  giving  the  two  remedies  in  combination.  Cubeba  ia  somelimeB 
employed  with  asserted  advantage  in  chronic  hixtnorrhot'ds,  and  also  in  those 
varieties  of  bronchCtii  in  which  copaiba  is  useful.  It  forms  the  basis  of  uertAin 
proprietary  loiengea,  much  used  by  public  speakers  aud  others  to  relieve  the 
relaxation  of  the  larynx  which  follows  slight  colds  or  over-use.  For  this 
purpose  the  berries  themselves  may  be  chewed,  and  arc  very  effectual.  In 
cfiryia,  the  powdered  drug  used  as  a  snuff  bos  sometimes  a  beneficial  effect. 
It  should  not  be  employed  in  the  early  stogcs  before  secretion  has  been 
i^tablished,  but  is  indicated  later  in  the  affection,  when  the  discharge  is 
profiise. 

AsutniSTSATinN. — The  dose  of  powdered  cubeba  is  from  half  a  draohm 
to  three  drachms,  which  may  be  exhibited  in  syrup  or  molasses  three  timM 
t  day.     The  volatile  oil  of  cubeba  (Oleum  C'l/irba)  is  officinal,  and 
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be  given  in  emulsion  three  or  four  times  a  day,  in  the  dose  of  fifteen 
drops,  gradually  increased  to  half  a  drachm,  unless  some  effect  is  previously 
produced  upon  the  urinary  .rgans.  This  oil  does  not  so  thoroughly  repre- 
sent the  crude  drug  as  does  the  officinal  oleoresin  {Olearesina  Cubeba), 
which  may  be  given  in  doses  of  from  ten  to  fifteen  minims,  increased  as 
necessary.  It  is  best  administered  in  emulsion,  but  may  be  exhibited  in 
the  form  of  a  bolus,  enough  sugar  having  been  added  to  make  a  plastic 
mass.     The  tincture  (  Tinctttra  Cuhebae,  U.  S.)  is  an  ineligible  preparation. 

Matica,  U.S. — Matico,  the  dried  tops  of  the  Piper  angustifolium  of 
Peru,  contains  a  volatile  oil,  resin,  and,  it  is  said,  a  bitter  principle,  MvUicin. 
It  is  largely  employed  as  a  styptic,  and  as  such  probably  acts  chiefly  mechan- 
ically, coagulating  the  blood  in  its  interstices,  adhering  to  the  wound,  and 
thus  arresting  the  hemorrhage.  It  has  also  been  employed  in  internal  hem- 
orrUagts^  and  in  goiwrrhom.  In  these  afiections  it  probably  acts  similarly 
to  oil  of  turpentine,  although  much  less  of  a  stimulant,  and  much  more 
feeble. 

Cantharis. — Cantharides  is  considered  elsewhere  in  detail  (see  Epispas- 
tics),  and  it  is  only  necessary  here  to  say  a  few  words  in  r^;ard  to  its  use  in 
diseases  of  the  genito-urinary  tract.  The  active  principle  of  Spanish  flies  is 
certainly  eliminated  by  the  kidneys,  and  acts  therefore  locally  upon  these 
organs,  as  well  as  upon  those  over  which  their  secretion  flows.  The  influence 
exerted  by  this  means  is  simply  one  of  intense  irritation,  cantharides  being 
an  irritant  to  these  organs  in  any  dose  sufficiently  large  to  have  an  effect. 
Indeed,  of  all  the  officinal  drugs  cantharides  is  the  most  actively  irritant  to 
the  kidneys  and  subordinate  organs.  Consequently  it  is  employed  only  when 
an  intensely  stimulant  action  is  desired,  as  in  obstinate  gleet,  in  which  affec- 
tion it  is  often  combined  very  advantageously  with  the  tincture  of  chloride 
of  iron.  In  pyelitis  and  cyttitiM  it  is  very  rarely  indicated,  but  may  be 
cautiously  employed  in  very  chronic  cases.  The  tincture  of  cantharides  is 
the  only  preparation  used  internally.  For  the  dose  and  method  of  adminis- 
tration, see  Epispastics. 


DiApaoRKTiCS  are  thoee  medicinea  which  art 
action  of  the  ekin.  It  is  warcely  in  place  here  to  discuss  the  rcsulta  of  aup- 
pres^on  of  the  fuDctional  activity  of  the  skin  or  the  importance  of  the  surfacc- 
elimioatjon  to  the  system.  It  does  seem  well,  however,  to  call  attention  to 
the  fact  that  the  perspiratory  glands  have  a  double  function  to  perform, — that 
of  elimination,  already  alluded  to,  and  that  of  keeping  down  the  temperature 
of  the  body  during  exposure  to  heat.  When  a  man  enters  a  Turkish  bath 
the  temperature  of  which  is  perhaps  1 60°  F.,  or  when  lie  works  in  tlie  sua  on 
a  very  hot  day,  there  is,  if  he  be  used  to  tiuch  exposure,  little  or  no  rise  in  the 
temperature  of  the  body,  because  the  surface-glands  secrete  swc&t  so  activelj 
as  to  expose  a  great  amount  for  evaporation,  and  by  the  conversion  of  bo 
much  water  into  vapor  such  an  amount  of  heat  is  absorbed — i.e.,  converted 
from  heat  into  repulsive  force — that  the  body  is  cooler.  The  reaeon  that 
even  a  moderate  degree  of  heat  in  a  moist  atmasphere  is  intnlerablc  is  because 
evaporation  cannot  t^ke  place. 

From  what  has  already  been  stated,  it  is  obvious  that  the  use  of  dry  ex- 
ternal he.it,  or  rather  exposure  to  a  hot  atmosphere,  is  a  powerful  meiuis  of 
producing  perspiration :  it  is,  indeed,  in  healthy  men  the  most  powerful 
method  atourcommand.  It  may  be  applied  either  in  the  form  of  the  TiirkiiK 
hath,  in  which  the  air  of  the  hot  chamber  is  very  dry,  or  in  the  Jluuian  or 
vapor  balh,  in  which  the  atmosphere  is  surcharged  with  hot  vapor.  Very 
wonderful  therapeutic  properties  have  been  ascribed  to  the  direct  action  of 
heat  (Urquhart,  Manwsl  of  tlie  TarkUh  Balh,  London,  1865)*  when  ap. 
plied  by  the  Turkish  bath ',  but  the  remedy  appears  to  me  to  act  only  as  a 
powerful  sudorific,  perhaps  also  doing  good  in  some  cases  of  acut«  internal 
congestion  by  attracting  the  blood  to  the  surface  and  thereby  depicting  the 
interior.  In  private  practice,  or  whenever  a  properly-provided  bath  cannot 
be  commanded,  a  very  efficient  and  readily-applied  substitute  consisia  of  a 

•  Tho  [prm  Turkijii  B.th  !■  here  >p|i1i<d  lo  thu  bmh  aiad  la  thii  ooontrj  under  Ih^t 
nxiue.  Tbli  tiaib  i.|>{iFiir«  nal  to  be  «  cupy  of  th«  OricnUl  bklh,  but  merely  ■  dsriTitllia 
rrom  it.  Aeoording  to  ■  wrilBr  la  tbo  SriiiiK  aid  Far'igo  Mtdiro-CMrurgiral  Htritw 
(toI.  iiirii.  p.  87),  in  the  Eut  the  gailnrinni.  or  Krenting-ehAnibBr,  nral;  bni  »  Icm. 
pcnttuce  of  mom  tban  BS"  f.  Congutt  bIio  Bathng ,-  B-»r  (o  Db  I;  Wktn  in  Do  ll.  surf 
K1<r>  10  Da  ll,  hy  E.  Sbcppuil,  LondOD,  ISfii)  Tka  A»jto-TiirkM  Balk,  b;  T.  J.  Hoai^ 
LoDdoD.  I86i. 
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large  tin  funnel  furnished  with  a  long  bent  beak,  a  stool  with  a  hole  in  the 
centre  of  its  seat,  or  else  a  few  bricks,  and  a  large  spirit-lamp.  The  patient 
being  closely  wrapped  up  in  bed,  and  the  clothes  being  especially  "  tucked 
in'*  about  the  neck  and  shoulders,  the  funnel  is  placed  upon  the  stool  or  the 
bricks  in  such  a  manner  that  the  beak  of  it  enters  well  under  the  bedclothes, 
coming  close  to  but  not  in  contact  with  the  person  of  the  sick  man.  The 
spirit-lump,  being  then  placed  immediately  under  and  close  to  the  fiinnel, 
must,  when  lighted,  send  a  column  of  hot  air  and  vaporized  water  through 
the  beak  into  the  space  around  the  body  of  the  patient.  When  the  lamp 
is  sufhciently  large,  and  a  little  care  is  taken  to  see  that  the  nozzle  of  the 
funnel  is  not  obstructed  by  the  bedclothes,  the  process  just  detailed  affords 
a  very  efficient  method  of  giving  a  vapor-bath. 

Jlot-water  hntlis  offer  another  very  successful  method  of  inducing  profuse 
perspiration.  The  patient  should  be  placed  in  a  bath  of  about  98°  or  100** 
F.,  and  remain  there  fifteen  or  twenty  minutes,  during  which  time,  by  the 
repeated  addition  of  very  hot  water,  the  temperature  should  be  raised  to  110** 
F.,  or  to  such  point  as  the  patient  can  endure.  Warmed  blankets  having 
been  plentifully  provided,  the  sick  man  should  be  lifted  from  the  bath  into 
them,  be  closely  wrapped  up,  and  so  left  for  three  or  four  hours  before  being 
transferred  to  the  usual  bed.  According  to  Dr.  A.  Steffen  (Jahrh,  fUr  Kin- 
derhdlk.^  lift,  iii.,  1871),  after  this  use  of  the  bath  the  body  has  been  proven 
to  undergo  loss  of  weight  continuously  for  one  or  two  days. 

Profuse  sweating  is  always  more  or  less  exhausting,  but  is  not  nearly  so 
much  so  as  purging,  and  therefore  may  be  practiced  in  dropsical  patients  too 
feeble  to  allow  of  the  use  of  purgatives.  The  hot  baths  are  not,  however, 
altogether  free  from  danger  or  objection.  Sometimes  in  the  Turkish  and 
Eussian  baths  the  patient  fails  to  sweat  freely,  and  a  feeling  of  distress,  a 
bounding,  rapid  pulse,  and  perhaps  severe  headache,  develop  themselves: 
under  these  circumstances  the  bodily  temperature  rises,  and  a  fever  develops, 
which  may  go  on  to  the  production  of  a  true  "  thermic  fever,"  and  perhaps 
terminate  in  sudden  death.  This  is  an  exceedingly  rare  result,  and  one  that 
never  can  occur  if  a  little  watchfulness  be  practiced  and  the  patient  removed 
from  the  hot  chamber  so  soon  as  any  unpleasant  Sjrmptoms  are  manifested. 
Sudden  death  lias,  I  believe,  taken  place  once  from  "  sun-stroke"  in  a  patient 
whilst  taking  the  "  Turkish  bath." 

The  use  of  hot  baths  of  any  kind  is,  of  course,  contra-indicated  by  the 
existence  of  fever ;  but,  according  to  Dr.  Steffen,  the  hot-water  baths  are 
pre-eminently  contra-indicated  by  the  existence  of  congestion  or  oedema  of 
the  lungs,  or  of  a  tendency  towards  these  disorders,  since  under  such  circum- 
stances the  bath  greatly  increases  the  disease,  or  precipitates  a  perhaps  fatal 
attack.  My  own  limited  experience,  so  far  as  it  has  gone,  has  corroborated 
these  statements  of  Steffen.  I  have  seen,  under  the  conditions  mentioned, 
the  most  frightful  dyspnoea  result  from  the  use  of  the  hot-water  bath,  a 
dyspnoea  which  was  apparently  prevented  from  terminating  fatally  only  by  the 
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removal  of  the  patient  fix)m  the  bath-tub.  If  distarbance  of  the  respiratioii 
come  on  daring  the  bath,  the  patient  should  be  immediately  taken  out,  and, 
if  the  symptoms  be  urgent,  cold  water  should  be  freely  dashed  over  the  head, 
neck,  and  chest. 

Dia{)horetics  produce  the  desired  result  in  various  methods,  which  may 
be  briefly  considered  under  four  headings,  representing  as  many  modes  of 
action. 

First.  By  relaxing  the  skin.  As  has  already  been  sufficiently  shown  (see 
Cathartics,  p.  420),  there  is  a  form  of  secretion,  or  perhaps  it  would  be  more 
correct  to  term  it  of  leakage,  from  mucous  membranes,  which  is  distinctly 
paralytic  in  its  mechanism.  The  same  assertion  may  be  made  in  r^ard 
to  the  skin :  the  colliquative  so-called  ^^  night-sweats"  of  phthisis  afford  a 
familiar  example  of  this,  occurring  as  they  do  in  profoundly  debilitated  sub- 
jects, and  at  such  times  as  there  is  the  greatest  relaxation  of  the  system, — i.e., 
during  sleep.  The  profrise  sweats  of  collapse  also  mtiy  be  instanced  as  ex- 
amples of  the  general  truth  just  enunciated.  Normal  processes  which  pro- 
duce great  relaxation  cause  great  sweating :  thus,  during  vomiting,  especially 
if  it  be  accompanied  by  much  nausea,  the  skin  pours  out  its  secretion.  By 
virtue  of  this  general  law  certain  remedies  act  as  diaphoretics.  All  of  the 
diaphoretics  which  cause  sweating  by  producing  relaxation,  and  which  are 
employed  in  medicine,  are  nauseants,  constituting  a  distinct  group, — the 
Kavseating  Diaphoretics, 

Second.  By  reducing  the  force  of  the  circulation.  There  is  undoubtedly 
a  condition  of  over-action  or  over-rapidity  of  the  circulation  in  which  the 
affected  glands  are  unable  to  perform  readily  their  normal  functions.  Thus, 
it  is  well  known  that  the  first  stiige  of  inflammation  is  one  of  arrested  secre- 
tion, and  that  in  high  fever  there  is  a  general  drying-up  of  the  secretions. 
The  skin  does  not  differ  from  other  organs  in  this  respect :  consequently  its 
functional  activity  may  fail  because  of  excessive  arterial  action.  Hence  there 
is  a  clas8  of  remedies  which,  although  perhaps  not  actively  sudorific  in  health, 
are  in  dLscxise  very  efficient  in  reducing  the  circulation  and  restoring  the  func- 
tional activity  of  the  skin.  It  is  evident  that  there  is  a  close  connection  be- 
tween the  present  mode  of  influence  and  that  noted  in  the  previous  section ; 
and  it  is  no  less  apparent  that  the  nauseant  diaphoretics  act  most  powerfully 
in  reducing  the  circulation.  There  are,  however,  certain  diaphoretics  which 
act  in  the  present  method  but  are  not  nauseants:  these  sudorifics  form  a 
separate  class  by  themselves, — the  Refrigerant  Diaphoretics. 

Third.  By  entering  the  circulation  and  directly  stimulating  the  glands  of 
the  skin.  It  appears  to  be  a  general  law  that  when  any  medicinal  principle 
is  eliminated  by  any  excretory  organ,  the  general  activity  of  that  organ 
is  increased  by  the  effort  at  elimination.  Thus,  the  vomiting  and  purging 
of  arsenical  orantimonial  poisoning,  the  increased  urinary  secretion  following 
the  ingestion  of  a  potassium  salt,  are  apparently  the  results  of  attempted 
elimination.     The  skin  undoubtedly  eliminates  medicinal  substances,  and  is 
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undoubtedly  subject  to  the  general  law :  consequently  there  is  a  class  of 
remedies  which  increase  its  action  by  a  direct  influence. 

It  is  manifest  that  a  drug  may  relax  the  general  system,  may  diminish 
the  force  of  the  circulation,  and  also  may  stimulate  directly  the  skin :  indeed, 
it  is  most  probable  that  antimony  does  all  of  these ;  and  at  least  some  of 
the  refrigerant  diaphoretics  probably  act  in  the  last  two  ways.  There  are, 
however,  certain  substances  which  seem  to  cause  sweating  purely  by  stimu- 
lating the  function  of  the  skin.  These  are  in  this  work  grouped  as  Simple 
Diaphoretics. 

Fourth.  By  filling  up  the  hlood-vesseh.  There  is  much  reason  for  be- 
lieving that  precisely  as  under  certain  circumstances  water,  by  increasing  the 
amount  of  the  blood,  will  provoke  increased  renal  secretion,  so,  under  other 
circumstances,  will  it  cause  increased  dermal  excretion.  The  antagonism 
which  exists  between  the  skin  and  the  kidneys  in  regard  to  the  amount  of 
their  respective  secretions  has  already  been  sufficiently  dwelt  upon  (see  p. 
455).  It  seems  well  to  reiterate,  however,  that  warmth  favors  the  action 
of  the  skin,  whilst  cold  stimulates  the  renal  activity.  Thus,  large  draughts 
of  water,  if  taken  cold,  the  patient  being  kept  cool,  increase  the  urine,  but, 
if  they  be  taken  hot,  and  the  patient  covered  up  warndy  in  bed,  increase  the 
perspiration. 

Diaphoretics  are  employed  in  the  practice  of  medicine  to  Rilfil  the  following 
indications : 

.  First.  To  arrest  forming  diseases  of  not  very  severe  type,  probably  by 
causing  a  flow  of  blood  to  the  surface,  and  thereby  relieving  slight  internal 
congestions,  and  possibly  by  eliminating  principles  which  have  been  retained 
in  the  blood  instead  of  being  excreted  as  they  ought  to  have  been.  In 
general  cold^  in  muscular  rheumatism^  suppressed  menstruation,  and  other 
results  of  exposure  to  cold  and  of  checked  perspiration,  the  diaphoretics 
afford  the  most  efficient  means  at  our  command  for  restoring  the  normal 
functions. 

Second.  To  favor  absorption.  In  dropsy  the  diaphoretics  are  of  very 
great  value,  often  aiding  diuretics  and  purgatives  in  effecting  a  cure,  and 
sometimes,  when  these  fail,  or  when  circumstances  forbid  their  use,  rescuing 
the  patient  from  impending  death.  None  of  the  medicinal  diaphoretics  are 
of  sufficient  power  to  be  relied  upon  in  dropsy:  in  order  to  reduce  an  effu- 
sion, the  Turkish,  the  Russian,  or  the  hot-water  bath  must  be  vigorously 
employed,  the  medicinal  diaphoretics  being  used  merely  to  aid  in  their 
operation. 

Third.  To  aid  in  the  subsidence  of  diseases  which  naturally  pass  off  with 
a  sweat.  The  chief  use  of  diaphoretics  for  this  purpose  is  in  miasTnatic 
fevers,  especiaUy  in  the  remittent  form  of  the  affection,  when  the  sweating 
stage  fails  to  develop  itself  thoroughly  and  the  paroxysms  run  into  one 
another.  Even  in  the  single  paroxysm  of  intermittent  fever^  by  hastening 
the  closing  stage,  diaphoretics  will  often  shorten  the  paroxysm. 
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Fourth.  To  eliminate  noxious  materials  from  the  blood.  The  old  humoral 
idea  of  the  ground-work  of  such  diseases  as  fevers,  the  belief  in  a  distinct 
materies  morbi  which  could  be  eliminated  from  the  blood,  has  no  sufficient 
demonstration  to  bo  accepted,  and,  although  diaphoretics  do  good  in  fevert^ 
yet  it  cannot  be  granted  that  it  is  in  this  manner.  The  very  great  power 
of  increased  diaphoresis  in  cooling  the  body  through  surface-evaporation  has 
already  been  dwelt  upon  ;  and  much  of  the  good  effected  by  diaphoretics  in 
diseases  of  high  temperature  probably  has  its  origin  in  this  power.  Modem 
science  seems,  however,  clearly  to  point  out  that  this  class  of  remedies  may 
aid  in  separating  from  the  blood  retained  secretions,  and  may  to  some  extent 
replace  the  action  of  the  kidneys  when  these  organs  are  disabled  by  disease. 

In  1851,  Dr.  Schottin  {^Archiv  fur  Pliysiolog,  lltilkunde,  Jahrg.  xi.)  dis- 
covered urea  in  the  sweat  of  patients  suffering  from  the  collapse  of  cholera. 
Not  only  has  the  discovery  of  Schottin  been  confirmed  by  the  researches  of 
G.  0.  Rees  {Encyclopsedia  of  Anatomy^  vol.  iv.  p.  841),  of  Fiedler  {Diss. 
Inaug.^  Leipsic,  1854),  of  Hirschsprung  {Gaz.  des  Hopit.^  1865),  of  Kaup 
and  Jiirgensen  (^DeiitscJics  Archiv/ur  Klin.  Med.,  Bd.  vi.,  1869,  p.  54),  of 
Leube  (Ibid.j  Bd.  vii.,  1869,  p.  3),  and  of  G.  Deininger  (Ihid.,  p.  587),  but 
it  has  also  been  abundantly  proven  that  the  skin  excretes  urea  freely  during 
the  advanced  stages  of  Bright's  disease,  and  also  during  the  partial  urinary 
suppression  of  scarlatinal  desquamative  nephritis.  The  urea  in  renal  dis- 
ease may  even  form  a  distinct  crystalline  powder  on  the  skin  ;  but  it  is  most 
abundant  about  the  mouths  of  the  sweat-glands.  I  believe  Jjanderer  was 
the  first  to  announce  that  urea  was  present  in  the  sweat  of  healthy  persons ; 
and,  although  chemists  of  excellence  have  boon  unable  to  detect  it,  yet  its 
presence  at  times  can  no  longer  bo  denied,  since  it  has  boon  found  not  only 
by  Laiulorer,  but  also  by  Funke  in  1858  {Moleschotfs  Untcrsuchmgen,  Bd. 
vi.),  by  Moissner  {De  Sudoris  St'crcfiaiic,  Diss.  Inaug.,  Leipsic,  1859),  and 
by  Ii(?ubo  (loc.  cit.)  ;  Fouroroy  (quotoJ  by  Roos)  has  also  found  it  in  the 
sweat  of  horses.  By  a  series  of  elaborate  oxporimonts,  Loube  (loc.  cif.)  has 
rondorod  it  probable,  if  he  has  not  actually  proven,  that  in  health  there  is 
such  a  relation  between  the  skin  and  the  kidneys  that  when  the  former  is 
verv  active  the  latter  excrete  loss  than  the  normal  amount  of  urea. 

When  to  the  facts  already  narrated  are  added  the  observation  of  Grie- 
singer,  that  in  diabetes  the  perspiration  contains  sugar,  and  the  well-known 
circumstances  that  in  rheumatism  the  sweat  contains  lactic  acid,  and  in 
jaundice  biliaiy  products,  the  value  of  diaphorotios  as  a  moans  of  getting  rid 
of  retained  excretions  becomes  manifest.  F(»r  this  reason,  in  Bright's  dis- 
ease, especially  of  the  acute  form,  they  are  of  the  greatest  value,  acting  bene- 
ficially in  three  different  ways :  by  drawing  the  blood  to  the  surface,  and 
thereby  relieving  any  internal  congestions  of  the  kidneys  or  other  organs 
that  may  exist ;  by  promoting  the  absorption  of  dropsical  effusions ;  and  by 
eliminating  retained  secretions. 
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The  most  freqncDtly  employed  medicine  of  this  class  is  tartar  emetic. 
This  substance  is  so  fully  discussed  in  the  earlier  portion  of  this  book  that 
very  little  need  be  said  about  it  here.  It  seems  well  to  point  out,  however, 
that  the  antimonials  act  as  diuretics,  even  when  not  given  in  doses  sufficient 
to  cause  nausea,  and  that  they  do  so  apparently  in  two  ways, — by  reducing 
the  force  of  the  arterial  circulation,  and  by  a  direct  action.  They  are  proba- 
bly eliminated  to  a  very  slight  extent  by  the  skin ;  although  this  has  not,  to 
my  knowledge,  been  proven.  Tartar  emetic  is  to  be  employed  as  a  diapho- 
retic in  sthenic  cases  only,  and  is  especially  used  in  wjlammaiory  fevers. 
The  dose  of  it  as  a  diaphoretic  is  from  the  sixth  to  the  twelflh  of  a  grain. 
If  a  diaphoresis  is  urgently  demanded,  the  dose  should  be  gradually  increased 
until  decided  nausea  is  induced.  An  excellent  combination  in  many  cases  is 
tartar  emetic,  neutral  mixture,  and  a  minute  amount  of  morphia. 

Ipecacuanha  is  another  nauseating  substance,  which,  like  tartar  emetic, 
seems  to  exert  an  influence  upon  the  skin,  even  independently  of  its  action  on 
the  stomach.  Moreover,  like  the  antimonials,  it  never  in  small  doses  by  itself 
causes  profuse  sweating,  but  simply  seems  to  aid  in  maintaining  the  insensible 
])orspimtion  and  in  keeping  the  skin  soft  and  pliable  in  inflammatory  fevers. 
Partly  for  this  reason  it  is  frequently  combined  with  mercury  in  such  diseases 
as  acute  peritonitis.  The  diaphoretic  dose  of  ipecacuanha  is  a  grain  every 
two  hours.  Some  persons  with  delicate  stomachs  are  decidedly  nauseated  by 
this  amount ;  and  to  these  only  half  a  grain  should  be  given  at  a  time. 

A  very  famous  and  efficient  diaphoretic  preparation  of  ipecacuanha  is 
Dover  s  Powder  (PULVIS  IPECACUANHiE  COMPOSITL'S,  U.  S.),  which  COn- 
tains  one  <rrain  of  opium,  one  grain  of  ipecacuanha,  and  eight  grains  of  sul- 
phate of  pota.ssium.  Dover's  powder  is  employed  in  two  dbtinct  methods. 
In  some  diseases,  as  in  acute  rhenmatisni^  an  opiate  is  indicated  to  allay 
pain  or  for  some  other  purpose,  and  at  the  same  time  a  diaphoretic  is  needed 
to  keep  up  the  action  of  the  skin.  Under  these  circumstances,  from  three 
to  five  grains  of  the  compound  powder  of  ipecacuanha  may  be  given  every 
two,  three,  or  four  hours,  pro  re  nata.  The  medicine  is  more  apt  to  nau- 
seate when  taken  in  powder  than  when  exhibited  in  pills ;  for  which  reason 
the  latter  form  of  administration  is  preferable  in  the  class  of  cases  now  under 
consideration,  especially  as  the  powdjr  is  to  most  persons  a  disagreeable 
medicine.  In  the  second  method  of  using  Dover's  powder,  a  single  large 
dose  is  given  for  the  purpose  of  producing  profuse  sweating.  In  the  intense 
suffering  which  sometimes  re-ults  from  suddenly  stipprcssed  mens  iniatrju, 
the  remedy  is  most  efficient,  alleviating  the  fain  and  aiding  in  the  pro- 
duction of  the  desired  diaphoresis.  In  breaking  up  a  cold,  or  in  muscular 
rheumatism,  Dover's  powder  is  often  used  to  cause  sweating  (see  Alcohol 
as  a  Diaphoretic). 
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REFRIGERANT  DIAPHORETICS. 

Aconite^  veratrum  vin'de,  and  all  the  various  remedies  used  to  depress  the 
cardiac  action  when  excited,  are,  in  the  strictest  sense  of  the  term,  refrigerant 
diaphoretics.  Sufficient  has,  however,  already  heen  said  in  regard  to  their 
use.  The  citrate  of  potassium,  whether  in  the  form  of  effervescing  draugJu 
or  of  neutral  mixture,  is  constantly  employed  in  sthenic  fevers,  and  affords, 
I  think,  the  best  basis  there  is  for  fever-mixtures  in  such  cases,  the  more 
powerful  depressants  being  added  to  it  as  circumstances  demand. 


SIMPLE  DIAPHORETICS. 

JABOKAND :. 

This  drug,  which  has  long  been  employed  by  the  natives  of  South  America, 
received  its  first  notice,  under  the  various  names  of  Jaborandiy  Jaguarandy^ 
and  Jamguarandi,  from  Dr.  T.  J.  H.  Langgard  in  his  "  Diccionario  de  Mede- 
cina  domestica,"  Rio  Janeiro,  1865.  It  attracted  no  attention,  however, 
until  1874,  when  it  was  brought  to  Paris  by  M.  Coutinho.  Its  botanical 
source  is  not  known,  but  is  believed  to  be  Pilocarpus  pinuatus, — a  member 
of  the  rue  family.  The  leaves  are  oval,  elongated,  entire,  1.2  to  1.5  inches 
long,  and  one- third  to  one-fourth  as  broad ;  their  taste  is  bitter,  and  their  odor 
hay-like.  Rabuteau  {L' Union  Med.,  1874)  failed  to  find  in  them  an  alka- 
loid, and  believes  that  their  activity  depends  upon  a  bitter  principle.  The 
virtues  appear  to  reside  exclusively  in  tlie  leaves  and  bark,  as  Dr.  Freriehs 
{^Berlin.  Klin.  Wochenschr.,  1875)  has  found  the  wood  inert. 

Physiological  Action. — When  an  infusion  of  from  sixty  to  ninety- 
grains  of  jaborandi  is  given  to  an  adult,  in  about  ten  minutes  the  face  and 
neck  become  deeply  flushed,  and  free  perspiration  and  salivation  commence. 
The  sweating  and  salivation  are  excessively  profuse,  and  last  from  three  to 
five  hours.  There  is  not  rarely  nausea,  and  sometimes  even  vomiting.  After 
the  sweating  has  ceased,  the  pjitient  is  lefl  more  or  less  exhausted.  The 
nasal  and  lachrymal  secretions  are  also  very  generally  increased  under  the 
action  of  the  drug,  and  M.  Gubler  has  noted  diarrhoea,  which  in  the  ex- 
periments of  Ringer  and  others  has  not  been  present.  These  effects  of  the 
drug  are  in  the  adult  fairly  constant;  but  subjects  have  been  occasionally 
found  who  were  not  susceptible  to  the  action  of  the  remedy  and,  very 
curiously,  in  Dr.  Ringer's  experiments  children  were  ftund  to  be  very 
unsusceptible,  although  doses  of  sixty  grains  were  employed. 

Secretion. — There  appears  to  be  some  relation  between  the  flow  of  saliva 
and  that  of  perspiration  produced  by  jaborandi :  if  the  one  is  very  profuse  the 
other  is  often,  but  not  always,  correspondingly  scanty.  Sometimes  the  sali- 
vation almost  replaces  the  sweating  (Fereol,  Journ.  de  TlUrap.,  Jan.  1876)^ 
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and  very  frequently  it  commences  before  the  sweating.  During  it  the  mouth 
is  warm,  and  there  is  oflen  a  feeling  of  tenseness  about  the  maxillary  glands. 
The  saliva  contains  an  abundance  of  salts  and  of  ptyaline,  as  well  as  a  small 
excess  of  urea  (^Boston  Med.  and  Sur^,  Journ,,  p.  347).  The  free  sali- 
vary secretion  appears  to  be  due  to  a  direct  action  upon  the  gland  or  its 
nerve-peripheries.  According  to  I.  N.  Langley  (^British  Med.  Journ.,  p. 
247),  in  the  frog  the  mouth  and  skin,  after  the  exhibition  of  jaborandi, 
become  covered  with  a  viscid  secretion,  and  in  the  dog  and  the  rabbit  there  is 
profuse  salivation.  In  the  experiments  both  of  Langley  and  of  M.  Carville 
{Journ.  de  TlUrap.,  Jan.  1875),  section  of  the  chorda  tympani  high  up  or 
low  down  afler  it  has  joined  the  Hngual  nerves  did  not  affect  the  action  of 
the  drug.  Further,  in  another  of  M.  Carville's  experiments,  the  lingual 
and  pneumogastric  nerve  and  the  upper  sympathetic  cervical  ganglia  having 
all  been  cut  or  destroyed,  jaborandi  still  produced  free  salivation.  Evidently 
the  drug  acts  either  upon  the  glandular  tissue  or  upon  the  nerve-endings 
within  the  gland.  As  an  injection  of  atropia  immediately  arrested  the  se- 
cretion in  the  experiment  last  mentioned,  it  appears  probable  that  the  drug 
influences  the  peripheries  of  the  nerves.  The  sweat  produced  by  jaborandi 
is  oflen  enormous  in  quantity  (nine  to  fifteen  ounces  by  estimation).  It  is 
stated  to  be  at  first  acid,  then  neutral,  and  finally  often  clearly  alkaline.  In 
the  analyses  of  M.  Robin  the  chlorides  were  found  in  excess,  the  carbonates 
and  phosphates  in  very  minute  amount,  and  the  urea  in  more  than  five  times 
its  normal  proportion,  the  amount  eliminated  in  the  sweating  being  esti- 
mated at  from  ten  to  fifteen  grains.  MM.  Hardy  and  Ball  believed  that  in 
their  experiments  the  average  amount  of  urea  eliminated  by  the  skin  was 
seventeen  grains  {Journ.  de  Thirap.,  1874).  The  urine  appears  usually 
not  to  be  increased.  Hardy  and  Ball  state  that  its  urea  is  diminished,  but 
neither  their  experiments  nor  those  of  others  are  yet  sufficient  to  determine 
what  is  the  general  effect  of  the  drug  upon  the  elimination  of  urea.  M. 
Gublcr  states  that  jaborandi  given  in  small  repeatcid  doses  acts  as  a  diuretic. 

Temperature. — 31.  Robin  affirms  that  before  and  during  the  early  stages 
of  the  sweating  from  jaborandi  the  temperature  rises  1°  to  2°  F.,  but  after- 
wards falls  as  much  below  the  normal  point,  and  remains  depressed  for  one 
or  two  days.  In  Ringer's  experiments  {Lancet,  vol.  i.  p.  157,  1873)  the 
primary  rise  of  temperature  occurred  only  once,  and  the  fall,  which  was 
always  present,  was  not  persistent,  the  bodily  heat  recovering  itself  in  a 
few  hours.  In  the  experiments  of  F.  Riegel  {Berlin.  Klin.  Wochenschr., 
1875,  p.  86)  the  rise  of  temperature  was  either  altogether  absent  or  was 
very  trifling,  so  that  at  the  farthest  the  primary  increase  of  the  bodily  heat 
can  be  looked  upon  only  as  an  occasional  and  non-essential  feature  of  the 
action  of  the  drug. 

CircuUUxon. — The  only  stadj  of  the  actbii  of  jaborandi  upon  the  circula- 
tion which  I  have  met  with  is  th«(  of  M'-  T^Mnflkr.  He  found  that  in  both 
the  rabbit  and  dog  the  iigectiQii  cf  tl  i|  jugular  vein  produced 
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tm  immediate  fall  of  the  poise.  This  fall  was  probnbly  due  to  B(imiilati<H]  J 
of  the  inhibitory  ncrres,  since  in  the  frijg  the  druji  produced  cardlao  nrreet  I 
in  dioaltile,  which,  when  atropia  was  injeel«d,  immediately  diiiappcared,  tlifl  1 
heaTt-aclion  at  once  recamtuenaing.  Mr.  Langley  believed  that  he  could  a 
in  the  frog's  web  dilatation  of  the  arteries  follow  the  inject4Dn  of  the  dm^.l 
In  u  Tubbit  in  which  the  eympiitlietic  had  been  destroyed  upon  one  side,  io-  1 
travenous  injection  of  the  remedy  wits  followed  by  ciiDlmction  of  the  vesseb  I 
on  that  aide  only.  I  do  not  think  thnt  these  experiments  are  entitled  to  j 
much  weight;  and,  as  in  Langley'a  own  experiments  the  arterial  pressure  w 
not  roatcritilty  affected,  being  ouly  slightly  lowered,  it  is  most  probable  that'l 
the  drag  exerts  no  action  on  the  vaso-motor  rervcs;  but  further  investi)pil4oM  M 
are  neoctwnry  to  determine  this. 

.No:'ir  Syfrtn. — In  man,  ninscular  reniblings  have  been  'ibserved  daring 
the  action  of  jaborandi,  and  Mr.  Iiangtey  found  that  in  the  frog  it  indnces 
violent  convulsions,  without  affecting  perceptibly  the  irritability  of  the  nerves 
or  muscles.  As  the  conTulsions  were  not  affected  by  exeiHion  of  the  bnui]|. 
hut  wore  arrested  by  destruction  of  the  cord,  they  arc  probably  spinal. 

E^r. — During  the  constitutional  action  of  jabornndi,  contractiofi  of  ths] 
pupil  and  some  disturbance  of  vision  have  been  not«d  by  several  obeervet^  .1 
The  local  action  of  the  drug  upon  the  organ  has  been  especially  Investigate^  i 
by  Mr.  John  Tweedy  [Lancet,  1875,  vol.  i.  p.  159).  He  found  that  when  J 
applied  to  the  eye  it  contnicis  the  pupil,  produces  impairraent  of  vImoq  bj '] 
benumbing  the  retina,  and  causes  tension  of  tlie  Dccommodative  apparatna^X 
with  approximation  of  the  nearest  and  farthest  points  of  distinct  vision. 

TaEKAPEUTios. — Clinical  experience  with  jaborandl  has  as  yet  boeo  B»il 
slight  as  not  to  warrant  any  positive  deductions,  but  its  physiological  actioK  J 
indicates  very  strongly  that  it  may  be  used  whenever  it  is  desired  to  produoa  I 
very  free  diaphoresis,  provided  the  arterial  action  be  not  too  high.  When  J 
therc  is  general  high  tcojpcrnture  and  sthenic  excitement,  the  combinatioDi>| 
of  ,  aborandi  and  an  arterial  sedative  will  probably  be  found  usefiil. 
been  asserted  that  atropia  and  jabornndi  are  antagonistic. 

LIQUOE  AMMOHII  A0ETATI8- SOLUTION  OF  THE  ACETATE  OF  \ 
AMMONIDM.   U.S. 

Spirit  of  MinderiTut  is  prepared  by  saturating  dilute  acetic  acid  with  t^J 
carbonate  of  ammoniuiu,  and  consequently  consists  of  a  solution  of  the  a 
tat«  of  animonium,  containing  as  much  of  free  carbonic  acid  as  the  wat« 
will  absorb.  It  is  a  colorless  liquid,  and  should  have  no  odor,  or  a  very  fu] 
odor  of  acetic  acid.  Any  specimen  having  an  ammoniacal  odor  should  be  r 
jeclcd,  as  containing  an  objectionable  eic-ess  of  the  carbonate  of  ammo 
The  taste  is  disi^recable  and  snline,  As  the  solution  upon  standing  t 
goes  decomposition  after  a  time,  it  should  be  freshly  prepared  when  needed 

THfiRAPEtTICS. — Spirit  of  Mindcrerus  appears  to  be  a  feeble  stimnln 
diaphoretic.     Culien  has  kjiown  cij:ht  uunci^  of  it  to  he  taken  in  &  Ter^ri] 
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short  time  without  inducing  any  effect ;  yet  the  testimony  is  very  strong  ab 
to  its  having  some  value  in  disease,  and  in  adynamic  fevers  it  may  be  em- 
ployed as  a  diaphoretic.  It  is,  however,  much  less  efficient  than  the  sweet 
spirit  of  nitre,  and  is  probably  to  most  persons  more  disagreeable  than  that 
favorite  drug.  Special  value  has  been  claimed  for  it  in  dysmenorrhoeay  and 
even  in  menorrhagia;  but  I  do  not  believe  that  it  has  any  superiority  over 
other  diaphoretics  in  the  former  affection,  and  its  being  of  any  use  in  the 
latter  disease  seems  apocryphal.     The  dose  is  one  to  two  tablespoonfuls. 

SFIBITUS  £TH£BIS  NITROSI-SFIBIT  OF  HITBOUS  ETEEB.  U.  S. 

Sweet  spirit  of  nitre  is  prepared  by  adding  sulphuric  acid  to  alcohol,  then 
adding  copper  wire,  and  after  this  nitric  acid,  distilling  at  a  temperature 
not  exceeding  180^  F.,  and  adding  alcohol  to  the  distillate.  The  first  re- 
action which  takes  pla^  between  the  sulphuric  acid  and  the  alcohol  results 
in  the  liberation  of  ether,  the  hydrated  oxide  of  ethyl ;  the  nitric  acid,  giving 
to  the  copper  two  of  its  equivalents  of  oxygen,  is  converted  into  nitrous 
acid,  which  combines  with  the  oxide  of  ethyl  to  form  a  nitrite.  Spirit  of 
nitrous  ether  is  a  volatile,  inflammable  liquid,  of  a  pale-yellow  color  inclining 
slightly  to  green,  having  a  fragrant,  ethereal  odor,  free  from  pungency,  and 
a  sharp,  burning  taste.  It  slightly  reddens  litmus,  but  does  not  cause  effer- 
vescence when  a  crystal  of  bicarbonate  of  potassium  is  dropped  into  it.  When 
mixed  with  half  its  volume  of  officinal  solution  of  potassa  previously  diluted 
with  an  equal  measure  of  distilled  water,  it  assumes  a  yellow  color,  which 
slightly  deepens,  without  becoming  brown,  in  twelve  hours.  A  portion  of 
the  spirit  in  a  test-tube  half  filled  with  it,  plunged  into  water  heated  to  145^ 
and  held  there  until  it  has  acquired  that  temperature,  will  boil  distinctly  on 
the  addition  of  a  few  small  pieces  of  glass.  Spirit  of  nitrous  ether  has  the 
specific  gravity  0.837,  and  contains  five  per  cent,  of  its  peculiar  ether.  It 
should  not  be  long  kept,  as  it  becomes  strongly  acid  by  age. 

I^HYSIOLOGICAL  AcTiON. — Undoubtedly,  the  sweet  spirit  of  nitre,  if  taken 
in  sufficient  amount,  acts  very  decidedly  upon  the  organism.  Dr.  Christison 
narrates  the  case  of  a  woman  who  was  found  dead  in  her  bed,  and  whose 
death  was  attributed  to  the  inhalation  of  the  fumes  from  a  large  quantity 
of  the  drug  which  had  been  spilled  in  her  apartment.  Mr.  D.  R.  Brown  re- 
ports in  the  PharmaceuticalJournal  and  Transactions  for  March,  1857,  the 
effects  of  the  inhalation  of  sweet  spirit  of  nitre.  The  first  symptoms  are  a 
bluish-purple,  livid  discoloration  of  the  lips  and  fingers,  and  a  peculiar  pallor 
of  the  face.  These  increase,  the  face  assumes  a  ghastly  look,  the  extremities 
grow  cold,  and  the  pulse  becomes  very  weak  and  frequent,  but  the  breathing 
remains  slow  and  re^rular;  muscular  weakness  is  extreme,  and  the  least 
exertion  causes  hurried  respiration,  with  painful  oppression  in  the  chest,  and 
cardiac  distress.  Confusion  of  mind  and  giddiness  may  or  ptiay  not  occur, 
but  headache  always  comes  on  sooner  or  later. 

When  given  by  the  mouth  in  the  ordinary  therapeutic  doses,  sweet  spirit 
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uf  nilro  exerts  do  marked  effect,  except  in  iocreasiag  the  action  of  the  kid* 
npys  and  of  the  skin.  It  is  generally  believed,  and  probaWj  correcUy  so, 
exert  a.  atirnulant  action  upon  the  nervous  ajstem.  Clinica!  evidence  ahom 
Kt  least  that  the  drug  oilen  has  (he  same  aoiion  upon  disturbed  ioncrvatioD  u 
the  iio-called  antUpaBmodicfi.  TliiB  U  especially  visible  iu  the  ease  of  children. 
Thkrapeuiics.— Sweet  spirit  of  nitre  is  one  of  the  most  popular  of  the 
iliuplioretics.  As  it  exerts  a  stimulant  action,  it  is  useful  in  aJyiiamie  rather 
than  in  Bthenie  fencn.  In  children  with  fever  offering  nervous  symploms, 
suth  as  starting,  jcrkings,  etc.,  it  is  especially  useful.  If  the  palieot  be  kept 
itbiiul  and  cool,  instead  of  being  warmly  covered  in  bed,  spirit  of  nitrous 
L-llier  nets  as  a  decided  dinretic ;  but  it  is  not  sufficiently  powerful  to  make  it 
worthy  of  reliance  in  drupti/.  The  dose  of  sweet  spirit  of  nitre  is :  for  an 
iidult,  a  teospoonful  to  a  tablespoontul ;  for  a  child  three  jcara  old,  half  • 
ipfiBpoonftil.  If  a  diaphoretic  action  is  required,  very  minute  doses  should 
he  eshibited  at  short  inieriab.  Thus,  for  a  child  a  year  old,  a  teospoooful 
should  be  put  in  five  ounces  of  water,  and  a  lablespoonful  given  every  hour. 

Alcobol. — As  is  known  lo  every  Lard  drinker,  alcohol  when  taken 
exoi'ss,  and  especially  U'  drunk  with  hot  water,  is  eliminfll«d  by  the  ski 
nAen  causes  profuse  sweflling.    As  a  diaphoretic  it  is,  however,  used  in 
cine  for  only  one  purpose, — i.e.,  in  those  cases,  such  as  a  forming  " 
guhncule  rheuiaatisra,  and  mijipieiftil  mmifTvafii/n,  when  a  single 
sweating  Is  desired.     Iu  these  cases  I  huvo  found  the  following  pli 
efficacious,  provided  the  patient  have  not  decided  fever :  a  Dover's  powi 
b  administered,  and  directly  aAer  this  the  patient  goes  into  a  hot-wal«r  or 
vapor  both,  or  else  docs  what  is  known  in  couiuion  parlance  as  ''soaking  his 
feet," — I.e.,  takes  a  pediluvium.     The  proper  method  of  doing  the  fumier 
of  iliete  acts  has  been  sufficiently  described.     In  taking  a  foot-bath  the 
pali-iit  thould  use  a  tub  of  sufficient  size  to  enable  him  to  place  in  it  his 
feel  and  legs  up  to  the  knees;  the  water  should  be  as  hot  as  can  be  borne, 
and,  as  the  feet  become  a  little  accustomed  to  the  temperature,  hotter  wsit^ 
should  he  added  ;  the  immersion  should  continue  fifteen  or  twenty  minuli 
during  it,  the  patient,  being  in  his  nighl'clothes,  should  be  well  wra] 
.1    ill  blankets,  and  at  the  close  should  be  so  transferred  to  the  bed  as 
to  get  iu  an.'  way  chilled.     Ader  he  has  got  to  bed,  and  has  bi<en  heavily 
covered  with  blankets,  the  patient  should  drink  one  or  two  tumblertuls  of 
verv  hot  and  strong  lemonade,  containing  one,  two,  or  three  tabli 
of  whi  ty  or  bnindy. 

I  think  the  popular  belief  that  after  a  sweat  there  is  a  greater  liabi 
than  usual  to  take  cold  is  well  founded:  care  must,  therefore,  be  exerci 
to  avoid  any  exposure  for  a  day  or  two.  Anointing  the  skin  with  oil 
sweet :  tmonds,  or  with  other  equally  bland  fat,  ap)>eaTa  to  have  some 
in  preventing  the  deleterious  effiscis  of  cold  after  exposure. 
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These  are  medicines  possessed  of  the  power  of  modifying  the  secretions 
and  thereby  influencing  the  inflammatory  conditions  of  the  respiratory  macous 
membranes.  There  are  various,  and  even  opposing,  methods,  in  accordance 
with  which  drugs  act  upon  the  pulmonary  surfaces.  In  certain  states  of  the 
latter,  as  in  the  first  stages  of  acute  bronchitis,  the  irritation  of  the  part  is 
too  great  for  secretion,  the  first  stage  of  inflammation  being,  as  is  well  known, 
connected  with  suspension  of  function  :  in  this  condition  the  so-called  sedative 
expectorants  are  indicated.  These  are  remedies  which  lower  arterial  action : 
they  are  all  nauseants,  and  the  increase  of  bronchial  secretion  by  them  is 
analogous  to  that  which  they  produce  in  the  skin.  In  order  to  get  their 
full  effect,  they  must  be  given  in  nauseating  doses ;  and  if  these  are  gradu- 
ally increased  until  emesis  is  induced,  the  fullest  therapeutic  influence  will 
be  obtained.  There  are  other  drugs  which  may  be  termed  stimulating  ex- 
pectorants, and  which  act  directly  upon  the  bronchial  mucous  membrane, 
some  of  them  perhaps  increasing  secretion,  but  most  of  them  rather  modify- 
ing it,  and  some  of  them  even  diminishing  it,  by  toning  up  a  relaxed,  over- 
secreting  mucous  membrane.  Some  substances  which  can  hardly  be  called 
expectorants  are  nevertheless  useful  in  bronchial  diseases :  thus,  gallic  acid 
will  sometimes  lessen  the  large  quantities  of  mucus  secreted  in  branchorrhoea ; 
or,  when  the  mucus  is  tenacious  in  chronic  bronchitis,  alkalies  will  frequently 
be  of  great  service  by  rendering  it  less  viscid  and  thereby  facilitating 
expectoration. 

In  many  cases  of  disease  occurring  in  the  very  young  and  in  the  very 
old,  mucus  may  so  accumulate  in  the  lungs,  owing  to  the  inability  of  the 
enfeebled  powers  to  force  it  up,  as  seriously  to  embarrass,  or  even  fatally 
compromit,  respiration.  Very  frequently,  in  acute  cases  of  this  character, 
such  as  the  suffocative  catarrh  of  infants,  mechanical  emetics  are  of  the 
greatest  service ;  but  in  chronic  cases  they  induce  so  much  disturbance  of 
digestion  as  to  render  their  use  dangerous,  and  alcohol,  carbonate  of  ammo- 
nium, oil  of  garlic  or  of  turpentine,  and  other  drugs  capable  of  increasing 
the  bronchial  muscular  power  or  activity,  have  to  be  relied  upon. 

Again,  in  certain  conditions  of  the  lungs,  especially  in  chronic  catarrhal 
pneumonia,  iodine  and  other  alteratives  are  of  great  value  in  facilitating  the 
absorption  of  exuded  materials ;  yet  these  remedies  can  hardly  be  called 
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expectorants.  It  may  be  affirmed  that  the  value  of  true  expectorants  in 
pneumonia  of  any  variety  is  exceedinj^ly  problematic,  and,  except  it  be  the 
muriate  of  ammonia,  they  far  more  often  do  harm  in  the  chronic  varieties 
by  deranging  digestion  than  they  do  good  by  influencing  the  lung-tissue. 

There  are  several  substances,  chief  among  them  being  morphia,  hyos- 
cyamus,  and  hydrocyanic  acid,  which  have  the  power  of  allaying  cough  and 
lessening  irritation  by  an  anodyne  action;  In  regard  to  morphia,  its  property 
of  checking  secretion  should  not  be  forgotten,  but  should  not  prevent  its  use. 
These  narcotics  are  especially  useful  when  the  cough  is  disproportionate  to 
the  amount  of  inflammation.  When  large  quantities  of  mucus  are  being 
secreted  in  debilitated  subjects,  their  use  requires  great  caution,  for  fear  of 
benumbing  the  nerves  or  nerve-centres  and  thereby  increasing  the  danger  of 
an  accumulation  of  phlegm  in  the  lungs. 

Expectorants  may  be  arranged  under  two  heads :  the  nauseant  or  sedative 
expectorants,  and  the  stimulating  expectorants ;  and  the  general  proposition 
may  be  laid  down  that  expectorants  of  the  first  class  are  to  be  used  in  the 
first  stages  of  acute  bronchitis,  whilst  expectorants  of  the  second  class  are  to 
be  employed  in  the  advanced  stages  or  in  the  chronic  varieties  of  the  disease. 
As  these  diseased  conditions  gradually  merge  into  one  another,  so  must  the 
practitioner  balance  the  ingredients  of  his  expectorant  mixtures,  adapting 
their  relations  to  the  individual  case. 

The  present  seems  a  fitting  place  to  say  what  is  necessary  in  regard  to  the 
use  of  drugs  by  atomizafion.  In  this  method  of  administration,  a  solution 
of  the  medicine  employed  is  broken  up  by  a  mechanical  contrivance  into  a 
fine  spray  and  projected  into  the  back  of  the  mouth.  There  can  be  no  doubt 
that  when  the  operation  is  properly  performed  the  spray  reaches  even  the 
finest  ramifications  of  the  pulmonary  bronchi.  A  discussion  of  this  is  at 
present  scarcely  necessary.  Any  reader  having  doubt  upon  the  subject  will 
find  the  evidence  in  the  work  of  Dr.  J.  Solis  Cohen  (^Inhalation :  its  Thera- 
peutics and  Practice,  Phila.,  1867). 

The  following  rules  should  be  attended  to,  to  secure  successful  results : 

1.  Use  the  steam  atomizers:  all  other  forms  of  apparatus  give  irregular 
or  too  feeble  currents,  and  should  be  discarded. 

2.  See  that  the  points  of  the  atomizing  tubes  are  sharp  and  clean, — not 
foul,  cracked,  or  with  their  edges  worn. 

3.  See  that  the  steam  is  generated  cfjuably  and  with  sufficient  force,  and 
that  the  solution  used  is  free  from  all  solid  particles,  and,  unless  otherwise 
ordered,  about  the  temperature  of  the  body. 

4.  Never  allow  inhalations  when  the  patient  is  excited,  directly  afler  eating, 
or  immediately  afler  exercise,  unless  especial  circumstances,  as  in  hsemoptysis, 
demand  haste. 

5.  Have  the  glass  mouth-speculum  inserted  well  into  the  mouth,  and  the 
line  of  its  axis  and  of  the  propulsion  of  the  spray  coincident  with  that  of 
the  mouth. 


EXPECTORANTS. 


497 


I 


I 


6.  When  the  pharynx,  or  even  ihe  larynx  only,  U  to  be  reatbed,  th« 
operation  is  very  simple,  und  respinitiun  sliuuld  be  natural ;  but  when  it  is 
desired  to  make  applications  to  the  ulitniate  bronehi,  the  respirations  should 
bo  rcgalor,  alon,  and  as  deep  and  full  as  pu^ible,  the  lungs  being  well  emptied 
at  es  pi  ration. 

7.  Do  not  protract  the  mCting  until  the  patient  is  Tatigncd.  Five  minutefl 
is  generally  long  enough  to  conjuenue  with.  In  hemoptysis,  this  rule  may 
sometimes  be  departed  from  with  advantage. 

8.  Let  the  patient  give  his  whole  attention  to  the  matter  in  hand. 

9.  In  chrnnie  disease,  one,  two,  or  llireo  inhalations  a  day  are  usually 
sufficient.  In  acute  discus,  tliey  may  be  required  much  more  oAen,  as  every 
hour  in  diphtheria. 

10.  Never  use  atomization  for  the  purpose  of  general  medication :  it  is 
simply  a.  method  of  applying  subatances  locally  to  the  respiratory  organs. 

The  substances  osed  by  atomiuLtion  may  be  conveniently  arranged  as 
follows  :* 

DrmENTS. — The  only  diluent  of  any  value  is  loarm  wxter.  In  acutely 
iajiumed  condili'im  of  the  miuxntx  mrmbrane,  the  very  f^equeDt  application 
of  water  at  about  the  temperature  of  90°  F.  wi!l  often  afford  marked  relief, 
especially  in  laryujitii. 

AsTRiNOESTB. — These  are  employed  to  arrest  excessive  secretion  or  hem- 
orrhi^e.  In  their  use,  it  must  always  be  remembered  that  they  are  more  or 
less  irritant,  and  that  whilst  some  persons  bear  them  very  well,  in  others  they 
produce  very  hannfVd  irritation  ;  also,  that  tlie  idiosyncrasies  of  patients  vary, 
so  that  whilst  one  person  will  beet  lieor  a  certain  one  of  the  astringents,  a 
second  may  be  less  irritated  by  another  drug.  The  rule  ia  to  try  carefully 
until  the  pulmonary  idiosyncrasies  are  known.  In  cases  of  esccaiive  hroti- 
chinl  leeretiem,  any  irritation  sufficiently  severe  to  give  origin  to  tightness 
ia  the  chest,  or  to  much  coughing,  calla  for  the  withdrawal  of  the  medicine. 
In  hmnwply*l»,  a  greater  risk  can  be  judiciously  assumed.  The  astringent 
substances  employed  in  this  way  are :  First,  tannic  aaj,  one  to  twenty  grains 
to  the  fluidounce  of  water,  I  have  not  used  this ;  but  it  is  said  to  be  well 
adapted  to  cases  of  free  secretion.  Second,  alum,  varying  in  strength  from 
a  solotion  of  five  grains  to  the  ounce  tfl  a  saturated  solution.  This  I  have 
used  with  great  ealisfactinn.  In  humopt^iis,  only  the  strongest  preparation 
is  of  avail ;   in  hToackorrhan,  a  weak  solution  should  be  employed  at  first, 
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and  the  strength  inurcuaod  pro  re  nata.  One  advantage  this  dru^  !>»  owr 
tannic  acid  is  its  compatibility  with  the  sulphate  of  morphia,  which  fhonH 
always  be  uddi-d  to  its  solution  when  any  tendency  to  irritation  eiiais.  Ii 
chronic  brimchttU  with  cscesf^ivo  expectomtiun,  I  have  seen  alum  prodiM 
most  gratifying  results.  Third,  preparations  of  iron .-  of  theee  the  wlii&u 
of  the  perchluride  has  been  used  in  Great  Britain  and  on  the  Cuntincnt; 
but  Monscl's  Boludon  (Li(|uor  Ferri  Subaulpbatis)  is  much  prefenbic,  h 
even  more  powerfully  styptic  and  Icm  irritating.  Ten  drop  of  th*  «h»- 
tioD  may  he  added  to  the  fluidounce  of  water  and  be  used  for  the  trial  dent. 
If  the  lungx  will  hear  it  and  necessity  exists  For  a  stronger  solutinn,  Ik 
strength  may  he  carefully  increased  up  to  half  a  fluidrachm  to  tha  dddol 
AcetiUe  o/had  Is  at  on  ec  astringent  and  sedative.  It  has  been  rocominoMlEd 
by  Beigel  and  by  Fieber  in  the  adi^nccd  stages  of  acute  catarrhs,  in  tbe 
proportion  of  three  to  ten  grains  to  the  fluidounce. 

Narcotics.— When  there  is  great  laryngeal  or  even  bronchial  iirititioa, 
espeoially  in  the  laryiiffilis  of  advanced  phthitu,  half  a  grain  of  nwij^U,  or 
a  drachm  of  tincture  of  hyoscyamus,  will  otkn  afford  very  great  n&f.  It 
mast  nut  be  forgotten  that  the  constitutional  effect  of  the  nanxitic  aaj  It 
produced  in  this  way. 

Solvents. — As  is  well  known,  in  certain  respiratory  affections  it  if  mj 
important  to  get  rid  of  a  fklse  membrane,  or  exudation,  which  appears  ofO 
the  mucous  surfaces.  Some  suhatances  seem  to  exert  at  least  •  degrorf 
Bolvent  power  upon  this  material.  Of  these,  lime-water  appean  lo  Iw  lie 
most  cffoL'tive  and  the  least  irritant.  It  should  be  used  pure.  (See  «tW» 
OB  Lime  (po»t)  ;  also  consult  Mdga  and  Pepper,  Dttfotet  of  CkSdm, 
Phib.,  1874,  p.  080.) 

Alterativks. — In  chronic  troncAiVw,  and  even  in  chronic  eatarrhal  p»ii- 
mania,  or  phOiinit,  balsamic  vapors  have  long  been  used,  but  atomiulivii  i* 
not  neteasary  in  their  application.  AfunnU  if  ammonia  may,  howvrr,  k 
80  applied  :  in  chronic  bronchinl  catarrh  it  is  sometimes  advanliigwai,  loi 
in  acute  luryiiffiOt  inbalotJons  of  a  warm  saturated  solution  of  it  uk  nft« 
Tciy  useful.  In  chronic  tajyiigila,  nitnite  of  silver  may  be  eiliiliJteil  bj 
fttomizBtton,  but  it  is,  I  think,  much  better  to  apply  it  directly  by  aaxucl 
the  laryngoscope  and  the  brush  or  probang.  lu  cases  ot/etiJ  exprctufittim, 
carbolic  acid  in  weak  solution  (gtt.  i-ii  to  fji)  may  be  used  as  an  Kilise[*)e 
and  alterant. 
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The  three  nauseating  expectorants  are  ipecacuanha,  taruir  einrtio. 
lobelia.  Aa  these  substances  are  sufficiently  discussed  dsewbere  ia  iSm 
work,  it  remains  only  to  say  a  few  words  in  regard  to  their  compamun  W 
aa  eipecCoranta. 
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Lobelia  is  used  onlj  when  the  infiammntbry  action  1b  coraplicatcd  with  a 
tcndeucy  to  spasm  of  the  bronchkl  muscleB.  It  ia  too  powerfully  dcpreseant 
to  be  given  to  children  with  safety.  The  best  ezpcctomnt  preparation  Utfaa 
loiiie  (  Yintim  Lobelix,  U.  S.).  The  ordinary  expectoraot  dose  of  this  is 
twenty  to  thirty  drops,  usually  given  in  eombination  every  three  hoars. 
When  a  very  decided  impression  is  desired,  as  in  some  cases  of  nsthmci,  one 
flaidruchm  ni&y  be  exhibited  every  two  hours,  nntU  vomiting  is  produced  or 
relief  obtained.  Under  these  circumstances,  the  patient  should  be  elosely 
walohcd,  as  lobelia  in  these  lar^^  doses  sometimes  causes  very  atarming 


Ipecacuanha  is  the  safest  and  roost  used,  althoup:)i  perhaps  the  least 
powerful,  of  all  the  nauseating  expectorsnia.  It  is  the  only  one  tliat  should 
be  given  freely  to  children.  In  the  early  stages  of  all  acute  inflaroniatory 
conditions  of  the  respiratory  raucous  membranes  it  Is  of  great  aerviee.  The 
preparation  most  generally  used  in  ncat«  LroiichilU  is  the  syrup,  the  4o^  (if 
which  is  from  twenty  drops  to  a  teaspoontul,  every  two,  three,  or  four  honra, 
according  to  the  exigencies  of  the  case.  Any  of  the  other  liquid  prepara- 
tions of  ipecacuanha  may  be  employed  in  a  corresponding  dose.  The  Ipe- 
cacuaaha  Lozenge*  {Trochi$ci  Ipecactianlue,  U.  S.)  each  contain  about 
une-qunrter  of  a  grain  of  ipecac,  and  may  be  employed  in  catarrhal  com- 
plaints. The  troches  of  ipecacuanha  and  of  morphia  (  Troclu'sd  Morphue 
el  Ipecacuanha:,  U.  S.)  contain  each  the  fortieth  of  a  grain  of  morphia  and  , 
the  twelfth  of  a  grain  of  ipecacuanha,  and  may  be  need  when  an  anodyna 
effect  is  desirable. 

Tartar  Emetic  is  ranch  more  powerful  than  ipecacuanha  as  a  sedative 
and  nauscant,  and  must  be  used  with  more  care.  It  is  the  most  efficient  of 
all  the  sedative  expectorants,  and  affords  in  cases  of  urgency  a  very  effica- 
cious, although  a  very  disagreeable,  method  of  putting  an  end  to  an  attack 
of  acute  bronchitis.  I  have  known  of  a  public  speaker,  who  had  risen  la 
the  morning  completely  overwhelmed  with  bronchitis,  enabled  to  deliver  his 
evening  speech  by  the  judicious  use  of  tartar  emetic.  To  effect  this  rapid 
relief,  one-twelflh  of  a  grain  of  tartar  emetic  should  be  taken  every  ten  or 
fifteen  minutes  until  it  induces  profuse  romiting.  After  the  nausea  is  passed, 
the  system  may  be  toned  up  for  esertion  by  a  lunch  of  ale  and  oysters, 
Tartar  emetic  Is  a  powerful  remedy,  and  is  especially  injurious  to  young 
children,  in  whom  it  is  very  apt  to  induce  collapse.  It  is  therefore  contra- 
indicated  by  infancy,  aa  it  also  is  by  the  existence  of  gaslro-intcstinal  inflam- 
mation. The  dose  as  an  expectorant  is  from  onc-tweltUi  to  one-quarter  of  a 
grain,  repeated  according  to  circumstances. 
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AUUOHU  OHLOKIDnM-OHLO&IDE  OF  AMMONIUU.   U.S.   , 

(NH.HCl— NH^Cl.) 

Muriate  of  Ammonia,  or  Sal  Ammoniac,  is  prepared  by  heating  with 
chloride  of  ^inm  the  sulphate  of  ammonium,  wbich  is  obtained  from 
liijuor  by  the  addilion  of  sulphuric  acid.  Gat-liqTior  is  a  water  which  fa«t' 
been  used  tn  wasli  ordinary  burning-gas,  and  contains  largely  of  the 
bonntii,  hydrocyanatc,  hjdrosulphate,  and  sulphate  of  aiumoiiiuin. 
ndjihalc  of  avtnionium  is  not  itself  einptojed  as  a  medicine,  but  U  officinal, 
because  the  other  preparations  of  ammonia  are  made  from  it, 

The  muriate  of  ainiaonia  is  ■  white,  translucent,  fibrnus,  and  tough  salt, 
tree  from  odor,  but  having  a  sharp,  saliue  taste,  It  uecura  in  large  ooncavo- 
ooiivex  plates,  dissolves  in  three  porta  of  oold  and  in  one  of  builiDg  water,  and 
■t  a  red  heat  sublimes  without  decomposition. 

Fhybiological  Action. — When  applied  in  a  solid  form,  or  in  a  conoea- 
trated  solution,  the  chloride  of  ammonium  acts  at  an  irritant  upou  raw  EOr- 
&oee  and  upon  mucous  membmaes.  This  influence  seems,  however,  not  b> 
be  sufficiently  powerful  to  enable  the  drug  in  any  dose  to  produce  leClul 
poisoning:  at  least,  Ocsterlen  {Ileilmitlellelire,  Tubingen,  1831)  tttatee 
one  of  his  patients  took  two  ounces  of  the  salt  without  suffering  any 
severe  results  tbuu  colicky  pains  and  some  diarrhiea. 

If  some  of  the  older  experimenters  are  to  be  credited,  its  influence  upon 
the  lower  animals  b  more  powciful.  In  the  experiments  of  Dr.  Suailb 
(quoted  by  StilkOi  *"o  dnichms  of  the  salt  applied  to  the  wounded  thigh  of 
a  dog  caused  death  in  from  twelve  to  thirty-six  hours,  and,  according  to  Orfila, 
the  same  quantity  dissolved  in  two  ounces  of  water  and  iutroduocd  into  the 
etomnch  of  a  dc^  caused  violent  convulsions,  with  great  tetanic  rigidity,  kimI 
finally  death.  Arnold  (Wibmer,  Die  WirkuKgcn  der  Arxneiai  und  Gijie, 
Munich,  I83I,  Bd.  i.  p.  143)  found  that  thirty  grains  will  kill  a  rabbit  in 
teii  minutes.  On  the  other  hand,  in  the  recent  studies  of  Dr.  Rabuteau 
(X'Ciiioii  Mtdteate,  18TI,  p.  330),  half  a  drachm  injected  into  tlic  veins 
of  a  moderate-sized  dog  had  no  apparent  effect,  whilst  one  drachm  only 
produced  muscular  weakness,  deepening  into  temporary  paralysis  of  the  hind 
legs,  vomiting  without  diarrhoea,  and  general  prostration  for  four  or  live 

The  chief  intereet  of  the  clinician  in  the  physiological  action  of  Uie 
muriate  of  ammonia  centres  in  its  effects  vheu  given  continuously  for  aotue 
time.  The  older  writers  upon  the  subject  assert  that  its  influence  on  tlie 
heart  is  a  sedative  one,  but  that  it  incressea  the  capillary  circulation  (Sun- 
ddiii,  HcilmiluUnhrf,  Bund  i.  p.  150,  Berlin,  1853).  This  npluioa  appeaa 
to  me  to  be  founded  chiefly  upon  speculation  and  inference,  and  not  to 
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anj  sufficient  basis.  'Whatever  may  be  llie  action  of  very  large  araouDtB,  I 
buTO  never  been  able  to  perceive  that  tbe  muriate  of  anUDOuia,  giveo  in 
ordinary  dosea,  has  any  decided  infiuenci!  upon  the  circulaUoD.  According 
to  SuDdelio  and  other  authorities,  the  drug,  when  given  freely  and  o 
nously,  produeea  a  profound  impre»dou  upon  the  blood  itself,  lessening  ill 
plasticity  and  impairing  its  constitution.  One  case  of  profound  and  other- 
wise inexplicable  prostration  and  typhoid  condition,  which  occarred  in  A 
patient  who  was  taking  nearly  a  half-ounce  of  muriate  of  ammonia  per  diem, 
has  come  under  my  own  notice ;  but,  although  I  have  given  the  drag  very 
largely  and  freely,  I  have  never  witues^d  any  other  cviduncea  of  its  affecl' 
ing  the  general  system.  On  the  other  hand,  the  very  elaborate  analyses  of 
F.  W.  Biicker  (Beibdge  air  Ileilkunde,  Ud.  \l  p.  170,  Crefcld,  1849), 
although  somewhat  discordant,  seem  to  indicate  that  sal  ammoniac  docs  im- 
poTcrish  the  blood,  since  in  »jme  instances  there  was  a,  decided  decrease  in 
its  solid  constituents.  Arnold  (loc,  cil.)  also  noticed  that  in  dogs  poisoned 
with  the  muriate  of  ammonia  the  blood  eonlained  less  than  the  normal  per- 
cenlage  of  solids.  In  accord  with  this  reputed  ai-tion  on  the  blood  is  the 
effect  of  the  drug  upon  the  urinary  secretion.  In  a  very  elaborate  scries  of 
eiperiments,  Bik-tcr  (foe.  dl.,  p.  158)  found  that,  given  to  a  healthy  man, 
sal  ammoniac  inureascd  very  notably  all  the  solids  of  ihc  urine,  except  the 
uric  acid,  which  was  very  slightly  diminished-,  and  Kahutcau,  in  au  inveS' 
ligation  iu  which,  by  identity  of  diet,  etc,  all  Bouroea  of  fUlacy  were  as  far 
as  possible  excluded,  found  that  the  excretion  of  urea  was  very  decidedly 
increased. 

The  opinion  has  long  prevailed  that  the  muriate  of  ammonia  especially 
affects  the  mucous  membranes,  and  Biielcer  believes  that  in  them  it  hasl^as 
very  greatly  the  nutritive  changes  and  the  exfoliation  of  epitlielium.  Clinical 
espcrionce  bas,  I  think,  demonstrated  that  the  drug  does  act  especially  npou 
the  mucous  membranes  ;  although  it  is  very  difficult  to  bring  forward  any 
definite  tangible  proof  of  this. 

The  muriate  of  ammonia,  when  ingested,  probably  enters  into  all  the  ex- 
cretions, since  Rabuteau '{i'tWon  Midicak,  t  xii.  p.  329, 1871>ha8  found 
it  in  the  saliva.  The  same  observer  has  shown  that  the  chief  eliiuiuation 
takes  place  through  the  kidneys,  since  he  found  in  the  urine  almost  aU  of 
the  salt  that  had  been  taken. 

Therapeutics, — In  the  last  century  the  chloride  of  ammonium  was  very 
extensively  used  in  inlcnniltent  fever ;  but  at  present  the  salt  is  rarely  or 
never  employed,  although  jVrau  {BuUelin  TiUrapevtiqne,  i.  xii.  p.  344)  has 
attempted  to  revive  the  practice,  and  asserts  that  he  has  had  very  good  effects 
resulting  from  it, — in  thirteen  cases  of  intermittent  fever  curing,  by  the  ex- 
hibition of  two  drachms  a  day,  seven  at  once,  four  after  the  second  paroxysm, 
one  alter  the  third,  and  one  after  the  fourth.  The  chief  present  use  of  the 
muriate  of  ammonia  is  as  a  remedy  h»  acute  and  in  clironic  broiichilii:  in 
the  first  variety  of  the  disoaiw  the  drug  shuuld  not  he  exhibited  in  the  first 
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Stages ;  but  afl«r  active  inflamnifLtory  acCioQ  has  been  sabduod  bj  the  seda- 
tive expectomnCs,  it  is  very  useful.  It  is  very  largely  employed  in  the 
eotarrhi  uf  young  childrou,  Mkd  is  often  of  great  service.  In  G^eraiauy  the 
remedy  bus  been  e^teosiveiy  exhibited  in  gaitric  and  xntettiiial  calarr/u  ; 
and  recently  {Indian  M&licul  Gazette,  Aug.  1,  1872)  Dr.  W.  Stewart,  u 
the  result  of  a  large  experience,  has  highly  couiineDded  its  use  in  cfiroiitc 
torpor  of  the  liver,  chronic  hcjiatilit,  aud  even  in  hepatic  nAjtccmi.  In  tbo 
first  of  these  affectionB  I  have  employed  it  to  a  limited  extent,  with  very 
good  effects.  Dr.  Stewart  gives  twenty  grains  of  it  three  times  a  day,  aud 
continues  its  use  for  weeks  or  even  months. 

In  various  neiira/ffiat,  especially  in  the  ovarian  variety,  but  to  a  lest 
ex(«nt  in  tnigraine  and  other  forms,  sal  ammoniac  has  been  largely  em- 
ployed for  the  purpose  of  relieving  pain.  Thirty  grains  of  it  are  given  in 
combination  with  from  two  to  five  drops  of  tincture  of  acontte  root,  and 
the  dose  is  repeated  in  half  an  hour,  if  necessary. 

Admimstkation. — The  usual  dose  of  the  muriate  of  ammonia  in  catarrh 
ia  from  five  to  ten  gnuns  three  or  lour  timca  a  day.  This  dose  is  givcD  in  a 
tableapoonfut  of  water,  to  which,  fur  the  purpose  of  concealing  the  tuM«,  fivm 
five  to  ten  grains  of  lii]uorii;o  may  be  added. 

SMEGA-SENEKA.   U.S. 

The  root  of  Pulygala  Scni^u,  a  small,  herbaceous  perenTiial,  indigem 
the  Middle  and  Southern  United  States.  This  rout  is  several  incIieB 
very  much  contorted,  of  a  peculiar  feeble  odor,  and  it  laste  at  first  sirt 
but  afterwards  acrid.  It  is  distinguished  by  a  keel-like  liue,  shorter 
the  root,  and  presenting  the  appearance  as  if  a  string  were  drawn 
under  the  bark  from  end  to  end.  Quevcnne  discovered  in 
pnn^ple  which  he  named  Piili/galic  Acid,  although  he  thought  that  it 
olosciy  allied  to  saponin.  According  to  Husemann  {Die  Pfiiinseuitufff,  p. 
751),  the  more  recent  researches  of  Bollcy  {Aim.  C/fit.  Pharm.,  xc,  xcL) 
have  shown  that  it  is  identical  with  sapunin,  a  glucoside  tii^t  found  in  the 
root  of  Saponaria  officinalis,  but  now  known  to  eiist  in  a  great  many 
plants.  It  is  a  white,  amorphous  ]xiwder,  of  a  neutral  reaction,  odorless,  bnl 
very  irritating  to  the  nostrils,  and  having  an  acrid,  burning  taste,  It  is  very 
soluble  in  water,  to  which,  even  when  in  no  greater  quantity  than  one  pan  in 
B  thounand,  it  imparts  the  property  of  foaming  like  soap'suds,  when  ahakru. 

TiiERAPErTiCH. — Seneka  is  chiefly  used  as  a  stimulant  to  the  mnoous 
membruiie  of  the  lung;s  in  chronic  bronehifig  and  in  the  very  advanced  stages 
of  the  acute  disorder.  It  is  believed  to  be  one  of  the  most  stimulant  eub- 
stAuces  of  its  ctafs,  and  is  therefore  contra-indicated  by  acute  pulmooarv 
inflammation  and  is  indicated  by  a  relaxed  state  of  the  bronchial  muoons 
membranes.  If  its  stimulant  effect  be  modified  by  combination  with  tartar 
emetic,  it  may  be  given  in  acute  bronchitis  at  an  earlier  stage  than  it  couU 
be  used  by  itself     Seneka  is  locally  irritant,  and,  when  administered  in 
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doecs,  prodaece  vomiting,  which  Ib  probably  reflex  ia  iu  ori, 
doses  it  not  only  vomits,  but  aI:o  puri;et:  it  is,  however,  i 
these  purposes,     Seneka  has  been  employed  as  an  emmGni^j;(^e  ii 
r/ufit  HTid  113  a  diuretic  io  dropty,  but  has  achieved  no  permaaeut  reputation   I 
in  these  disorders.     The  powdered  drug  is  sometimes  given  in  doses  of  Ii 
to  twenty  grains ;  but  the  thcticlv/n  {Becoctitm  Seiieffit,  V.  S., — Ji  to  Oj )  and 
the  lyrtip  (^^^nipiit  Seiirym,  U.S.)  are  lo  be  preferred,  in  doses  of  one  fluid- 
ounce  and  one  fluidrachm  respectively. 


AMMONIAOUM-AMMOHIAO.   U.S. 


The  t 


(Tcte  juice  of  uti  um  belli  ft.- rous  plant,  Dorema  Ammoiiiiicuai,  a 
native  of  Persia.  It  is  said  to  exude  trom  puuctures  made  in  the  plants,  and 
also  to  be  obtained  by  a  process  similar  to  that  employed  in  the  case  of  assa- 
fiBtida.  It  is  a  gum  resin,  containing  a  little  volatile  oil,  and  occurs  in  com- 
merec  as  irrc^lerly  globular  yellowish  leorg,  from  the  sixe  of  a  pin  to  that 
of  a  large  chestnut,  hard  and  brittle  when  cold,  and  breaking  with  a  smooth, 
resinous  fracture ;  and  in  irregular  mottled  masses,  composed  in  part  of  tears, 
and  cuTituiiiing  many  impurities.  The  odor  ia  faint  and  disagreeable,  the 
taat«  bitterish,  sweetish,  and  somewhat  acrid. 

THEKAPEUriCB. — The  influcnee  of  ammoniac  upon  the  general  syslcm  is 
very  alight.     It  is  a  local  irritant,  and  therefore  in  large  doses  is  uapable  of 
produwiLg  vomiting  and  purging.     It  wua  fonuerly  employed  as  a  nervi 
stimulant,  but  il8  internal  use  is  now  restricted  almost  exolusiveiy  to  chro 
bronckilU  with  either  deficient  or  excessive  secretion.     The  duse  of  it  is    , 
twenty  to  thirty  grains;  of  the  officinal  mixlure  (^Mitlura  Ammoniaei,  U.S.), 
a  tablespoonfiil.     There  are  two  officinal  plasters  of  ammoniac  :  the  EmjJat-  I 
ti'um  Ammoniaei,  which  is  used  as  a  mild  counter-irritant  and  as  a  locfd  ^ 
stimulant  to  promote  the  resolution  of  icro/ulous  tumon  or  tiiliirged  j<niit»; 
and  the  Emplattrum  Ammoniaei  ctim  J/t/drargyro,  which  contains  mercury 
and  sulphur,  and  is  employed  as  a  locul  stimulant,  alterative,  and  discntient 
in  the  same  affections  as  the  firat-nanied  plaster,  and  in  nt/jihilillc  nodei  and 
tumors;  its  external  use  is  said  to  have  caused  salivation. 


BEHZOHrHM-BEHZOIN.  U.S. 

The  conoret«  juice  of  Styras  Benioin,  a  large  tree,  native  of  Peru.  The 
drug  is  said  to  be  obtained  by  iocising  the  tree  and  allowing  tho  juice  to 
harden  as  it  exudes.  The  finest  specimens  of  beuzoio  consist  of  tears  agglu- 
tinated together ;  the  poorest,  of  brown  or  blactish  masses  without  tears. 
The  fracture  is  resinous,  the  surfaoe  of  the  tears  smooth  and  whitish,  the  , 
odor  fragrant,  the  taste  at  first  very  slight,  afterwards  somewhat  acrid.  The 
chief  constituents  of  benzoin  are  resin  and  benzoic  acid ;  cinnamie  acid  is 
also  frequently  present,  and  is  said  to  be  especially  found  in  the  white  tears. 

Benzoic  Add  (_  AciDl-U  Benzoicum,  U.  S.)  is  obtained  by  sublimation  of 
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gum  benxoio.  Aa  thus  prepared,  it  is  in  white  feathery  crystals,  of  a 
lostre  and  a  fragrant  vanilia-Uke  odor,  due  to  the  presence  of  a  volatile 
the  pure  acid  being  inodorous.  The  taste  is  warm,  acrid,  peculiar.  SeiUulto 
acid  melts  at  250°,  and  yolatiliEes  without  change )  is  soluble  in  two  bnndned 
parts  of  cold  and  in  twenty-Four  parts  of  boiUng  water ;  is  soluble  in  alcohol, 
fixed  oil,  and  alkaline  solutions.  It  is  a  feeble  acid,  but  fonns  neutral  salts 
with  the  alkalies.  Bensoic  add  is  widoly  distrilmted  through  the  vc^tnble 
kiugdom,  constituting  the  peculiar  principle  of  all  true  balsams,  and  is  occa- 
siuoalty  present  in  the  urine  of  grass-eating  animals.  It  is  a  normal  constit 
uent  of  castor,  and  haa  been  delected  by  Seligaobn  (  Cliemiscke  GeitlraH 
18G1)  in  the  suprarenal  capsules  of  an  ox.  It  is  used  cuuMdumbly 
arts,  and  for  this  purpose  is  prepared  from  the  allied  hippuric  add  of 
urine,  and  also,  it  is  said,  from  naphtbalen. 

Phvsiolooicai.  Action. — Locally  applied,  benzoic  acid  is  a  decided 
tant,  and  ita  vapors,  when  inhaled,  produce  bronchial  catarrh. 

Especial  interest  attaches  to  the  elimination  of  benzoic  acid,  becaosa,  « 
vas  first  discovered  in  dogs  by  Wiihler,  and  atlerwards  in  man  by  TJte,  it 
appears  in  the  urine,  united  with  nitrogenous  atoms,  as  hippurio  acid.  It 
becomes  a  matter  of  great  interest  to  know  where  this  change  occurs  ;  but 
this  bos  not  as  yet  been  certainly  determined.  Kiihneand  Hallwarhs  thought 
that  the  conversion  occurred  in  the  liver  ;  but  the  more  recent  researohea  of 
Meiasner  and  Sbepard  (  Ualertiichmtgen  Ulier  diie  Enlttelien  der  Ilippurtiittrt 
m  Ikiei-iaclun  Organinnut,  Hanover,  1866)  appear  to  show  that  it  really 
takes  place  in  the  kidneys.  Certainly  it  docs  not  happen  in  the  intestiues  or 
in  the  blood,  since  aJ\er  the  exhibition  of  large  doses  of  benKoic  acid  it  alone 
can  be  detected  in  the  blood ;  and  after  the  administration  to  rabbits  by  the 
month  of  large  amounts  of  hippuric  acid,  only  traces  of  the  latter,  with  lar^ 
quantities  of  benzoic  acid,  can  be  found  in  the  blood,  although  the  hippario 
acid  reappears  in  the  urine ;  further,  moderate  amounts  of  hippuric  acid  in- 
jected into  the  blood  cause  severe  symptoms  of  poisoning,  which  is  not  true 
of  benzoic  acid.  When  very  large  amounts  of  benzoic  acid  are  introdocvd 
into  the  blood,  a  portion  escapes  through  the  kidneys  unchanged.  Accord- 
ing to  Meissnor  and  Sbepard,  somclimes  the  bcnwiic  acid  is  converted  into 
succinic  acid  instead  of  hippuric  acid  in  man,  and  In  chickens  it  Is  habitually 
changed  into  two  ucw  products,  one  of  which  is  nitro^nous.  The  point  aa 
to  whence  the  nitrogen  necessary  for  the  formation  of  the  hippuric  add  is 
obtained  has  not  yet  been  clearly  made  ont.  The  testimony  as  to  the  effect 
of  the  ingestion  of  benzoic  acid  upon  the  urea  and  uric  acid  of  the  urine  is 
singularly  contradictory.  Thus,  Ure  {Medioo-Chiriirg,  Tram.,  xiiv.  30, 
1841 ),  Leroy  d'Etinlles  (quoted  by  Still(5),  and  Debooy  (quoted  by  StilU) 
all  affirm  that  the  nrie  acid  is  very  much  diminished  or  altogether  abmnt, 
whilst  Garrod  (Menioiri  of  the  Chem.  &V«.,  !.,  18+2,  and  Txmd'in  t^tneel, 
Nov.  li^44)  and  Keller  (Ann.  der  Chcm.  «<»/  Pharm.,  sliii.,  1842)  anal 
that  its  quantity  remoiiis  normal.     Agi>in,  Gnrrod  uSinus  thi 
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very  nmch  diminished  in  quantity,  whilst  Keller  and  Meissner  and  Shepird 
(loc.  cU.)  declare  that  it  U  not  afFecUd.  Tlie  only  logical  concluaion  would 
seem  to  be  that  the  effect  of  benwic  acid  upon  the  urine  is  variable.  All 
authorities  appear  to  agree,  however,  in  assorting  that  the  acidity  ia  increased. 

Upon  the  general  system  benzoic  acid  exerta  no  apparent  influence,  except 
it  be  taken  in  enormous  doses ;  and  even  then  ite  acticn  is  very  slight.  Thuit, 
Schreibcr  took  in  two  days  ahont  half  an  ounce  of  the  acid,  and  suffered  only 
a  feeling  of  abdominal  warmth,  spreading  over  the  whole  body,  and  accom- 
panied by  an  increase  of  the  pulae-rate  amounting  to  thirty  beats  per  minute, 
by  incrcftsed  secretion  and  excretion  of  phlegm,  with  slight  disturbance  of 
digestion.  Owing  to  its  irritant  effect,  lai^  doses  of  benzoic  acid  not  rarely 
nauseate  or  derange  the  stomach. 

Theeapeutics. — Benzoic  acid,  or  gum  benzoin,  was  formerly  very  freely 
exhibited  in  chrome  bronchial  catarrh  as  a  stimulant  expectorant ;  at  present 
it  is  not  much  employed.  The  chief  use  of  it  is  in  urinary  affections.  Dr. 
Ure  first  suggested  and  commended  its  employment  in  uric  acid  ffrnvel  and 
calcuhii,  because,  as  he  thought,  it  diminishes  the  excretion  of  uric  acid  :  as 
its  possession  of  Qua  power  has  been  strenuously  denied,  the  theory  of  its 
use  in  uric  acid  gravel  is  exceedingly  doubtful.  No  less  au  authority,  how- 
ever, than  Br.  Golding  Bird*  asserts  that  clinical  experience  has  shown  ita 
value  in  wn'c  acid  diathetU.  In  the  photpkafie  vrine  of  vetical  catarrh, 
benzoic  acid  may  be  employed  with  much  advantage.  By  rendering  tho  uriTie 
more  acid  it  increases  its  power  of  dissolving  the  phosphates,  and  at  the  same 
time  it  exerts  a  stimulant  action  upon  the  mocoas  membrane  of  the  bladder. 
Dr.  Lamaire  afBrms  that  benzoic  acid  (fil^cen  grains  in  twenty-four  honra) 
given  along  with  cannabis  indiua  acta  most  happily  in  acute  gonorrhaa  (yKi?. 
^rt/.  Tim^t,  \v.  638). 

BcnKoic  acid  has  tho  property  of  preventing  animal  fats  from  becoming 
rancid,  and  is  therefore  much  used  as  an  addition  to  ointments.  Moreover, 
it  exerts  a  pecnliar,  often  very  beneficial,  stimulant  action  upon  the  Kkin,  and 
is  very  useful  in  mich  conditions  as  chapped  hands,  lips,j'  or  nipples,  and  even 
in  Junarc  of  the  anu». 

Adminibtratioit. — The  dose  of  benzoic  acid  is  from  ten  to  thirty  grains. 
Gum  benzoin  ia  never  nsed  itself,  but  in  the  form  of  the  tincture  (  THnctura 
Bcmoini,  U.S., — Jvi  to  Oj), — dose,  f  Jss  to  fji ;  of  the  compound  liiiclure 
(  Tinclura  Benzoini  Componta,  U.S.),  used  in  chronic  bronchial  catarrh, — 
dose,  f  5i  to  f  3ii ;  and  of  the  oinlment  (  Unffvenlum  Ji<nizoini,  U.  8,). 


•  ['riHary  Dtpotiii,  Pbiladflphia,  ISae,  p.  ltd.     Br.  Bird  >tal«>  lh*(  hs  hni  fuund 
tbe  rolluiriiig  Furuiola  uf  fnM  Hirrlae  in  Bhronio  nrid  aBid  gratel:    g  Bodii  Oftrbonnitit, 
3'»1  iciili  bentniai.sr.  il;  sodii  pfaD>|ibstll,  3i'i|  ftiiom  ferrentis,  f  ^JT)  kItb  >t  add*    i 
aqueo  finnainalni,  fgcliia;  llDolutiD  hjuioyumi,  r^ir.     8.— Two  t&bleipoontuli  throa    , 
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Balsamum  Peeuviascm,  or  Bahnm  of  Peru,  ia  ubtaiaod  (rota  tho  Myro- 
spermum  Furuifurum,  a  tree  af  Central  America,  by  niiiklDg  ioci&iune  in  such 
places  as  hare  be.'n  previously  bcatOD  with  clubs,  slightly  burning  tliein,  catch- 
ing the  juice  iu  old  rugs,  and  tiuully  boiling  these  in  water  audskianuiagolT  the 
haLum  im  it  rises  to  the  surface.  This  balsam  ifl  el  viseid,  honey-like,  tragraot, 
brownish  fiuid,  of  a  wanu,  bittcrisb  taste.  Aecording  to  Fremy,  it  con 
not  beoxoic,  but  cinnauiic  acid.  It  bas  been  used  in  chronic  catarrhs  ol 
respiratory  and  the  geni to-urinary  syslam,  in  doses  of  half  a  fluidracba 

Balsaudh  Tolutancu,  or  BaUam  of  Tula,  is  obtained  from  a 
very  closely  allied  to  that  which  yields  the  balsam  of  Foni,  if  indeed  it  be 
not  identical  with  it.  The  ineisious,  however,  are  not  burnt,  and  the  juioe 
ia  simply  caught  in  Tessels.  Balsam  of  Tola  is  at  first  a  thiclc,  visuid  fluid, 
but  by  time  it  is  converted  iut«  a  hard,  translucent,  resinous  solid.  Its  odor 
is  highly  fragrant,  and  its  taste  vanilla-like.  It  contains  cinnamic  acid  and 
a  volatile  oil,  and  its  medical  properties  are  the  same  aa  those  of  the  balsam 
of  Peru.  On  account,  however,  of  its  grateful  taste,  it  is  preferred  to  the 
latl«r,  and  is  very  much  used  to  flavor  medicines,  especially  cough -mixtures. 
In  large  doses  (gr.  xx  to  xxs  every  three  hours)  it  may  be  of  some  vulne 
in  chronic  catarrh,  but  as  generally  used  its  preparations  are  simply  agree- 
able vehicles.  The  doae  of  the  tincture  (^Tinclura  Tulatana,  U.  8.)  is  one- 
half  to  one  flnidra<^m ;  of  the  much  more  frequently  used  a^riip  {Sjfrujtta 
TblulanvM,  U.  S.),  half  a  fluidounce. 

Allium,  U.  S.,  or  E'lglith  Garlic,  the  clove  of  the  Allium  saliTuiii, 
tains  a  volatile  oil,  which  is  a  stimulant  in  small  doses  to  digestion,  ta 
also  ft  stimulating  expectorant  often  of  very  great  service  in  certain  stagea 
of  hroiichilis.  It  ia  in  lingering,  deep-seated  "  colds"  that  I  have  derived 
especial  benefit  from  ita  use.  It  is  also  very  valuable  in  the  acute  hronehitU 
of  infants,  when  the  powers  of  the  system  begin  to  give  out.  The  oil  of 
garlic  is  further  believed  to  have  the  ability  to  stimulate  the  expulsive  funo- 
tioD  of  the  small  bronuhial  tubes,  and  ia  certainly  a  powerful  rubefacient  and 
a  decided  nervous  stimulant.  For  these  reasons,  garlic  poultit^ee  are  a  favor- 
ite application  in  the  acute  tuffocaltve  catarrh  of  infants,  and  are  not  raidy 
applied  to  the  spine,  legs,  and  feet  in  general  infantile  convaltiunt.  They  are 
made  by  simply  reducing  the  garlic  to  a  pulp  by  pounding-  When  a 
tinuous  application  is  desirable  to  the  delicate  skin  of  an  infant,  as  in 
it  is  generally  necessaty  to  reduce  their  strength  with  flaxseed  meaL 

SciLLA,  or  Squill,  is  one  of  the  most  used  and  most  efficient  of  tl 
ukting  expectorants,  coming  especially  into  play  in  the  advanced  sl«g«g 
ordinary  bronchilit.     The  s/ym/)  (Syrupiu  SciUie,  U.  3.J  b  the  favorite 
pectoTunt  preparation.   As  it  contains  acetic  acid,  it  ia  iacomputihlc  with 
carbonate  of  ammonium.     The  Compound  Si/rvp  of  Sqaill  (^Syniput 
CoinfKmliie,  U.  S. ;  squill,  seneka,  aa  Jiv  ;  tartar  emetic,  gr,  xlvili  to 
Gotttniuti  one  grain  of  tartui  emetic  to  the  ounce,  and  is  theri^foro  aedatJva'j 
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the  circuiution  altbough  stimulaot  to  the  broochiitl  mucous  mcmbraDe.  It 
ie,  of  course,  in  large  dosea  a  powerTu)  oiaetie ;  and,  under  the  namo  of  Coxei 
Jliiv  Sffriip,  it  13  very  frequently  uaed  in  the  domestic  treatment  of  croup. 
The  dose  of  the  simple  syrup  is  one-half  to  one  fluidracbm  ;  of  the  com- 
poUDd,  twenty  to  forty  drops;  ns  an  emetic  to  children,  tea  drops  to  & 
fiuidrachm^  according  to  age,  repeated  every  tneoty  miuutcs  until  it  operates. 

Pix  LiQtilDA. —  Till-  is  a  black  semi-liquid  substance,  of  peculiar  odor 
and  taste,  obtained  by  the  destructive  distillation  of  various  species  of  pine. 
The  Ua  used  in  this  country  Is  almost  exclusively  the  product  of  the  Piuua 
piduslria  of  North  Carolina  and  other  of  the  Southern  States.  Jn  compoai- 
tioD  it  is  very  couples,  containing  pyroligneoua  acid,  creasote,  empyreumalie 
oil,  and  a  number  of  more  or  less  peculiar  principles.  When  distilled,  it 
yields  an  oily  liquid,  known  as  oil  of  far,  and  a  solid,  black  residue,  pitch. 
It  is  freely  soluble  in  alcohol,  ether,  and  the  fixed  and  volatile  oils,  and  also 
to  a  slight  extent  in  water. 

PuvsiOLOGiCAL  Action. — As  tar  contains  a  notable  proportion  of 
creasote,  if  taken  in  sufficient  quantity  it  ia  capable  of  exerting  the  peculiar 
influence  of  that  agent  upon  the  system.  But  creasote  is  not  the  only  ' 
active  principle  in  it :  hence  tar  differs  from  that  drug  in  acting  more  than 
it  does  upon  the  mucous  membraues.  That  tar  is  capable  of  acting  as  a 
poison  is  shown  bj  the  caae  reported  by  Taylor  (^Piiru:ip(et  aitd  Practice  of 
Medical  Juriiprudatce^  2d  ed.,  vol.  i,  p.  334),  in  which  death  resulted  in  a 
man  from  taking  by  mistake  the  oil  of  tar.  To  cause  death,  tar  itself  would 
have  to  be  ingested  in  enormous  quantity,  since  a  sailor  (according  to  Stilli^) 
is  said  to  have  recovered  afler  taking  between  a  pint  and  a  quart  of  it. 

A[iplied  to  any  part,  tar  acts  as  a  very  decided  stimulant. 

Thebapkdtics. — Tar  b  used  internally  almost  solely  as  a  stimulant  ex- 
pectorant in  the  advanced  stages  of  obstinate  aeute  broncJulii,  or  in  chronic 
hroHchitia.  Its  chief  use  in  medicine  is  in  chronic  diseases  of  the  skin,  aa 
a  stimulant  application  in  the  form  of  the  officinal  ointment  (^Unffuentum 
Picit  Liqiiidte,  U.  S., — equal  parts).  In  many  caaes  this  is  too  severe,  and 
the  strength  must  be  reduced.  Prof  Hebra  states,  in  his  work  on  diseases 
of  the  skin,  that  if  it  he  applied  too  freely  enough  of  the  tar  may  be 
absorbed  to  darken  the  color  of  the  f»cos  and  the  urine,  and  even  to  cause 
gastric  irritation  and  black  vomit.  Tar  Water  {lafiaum  Picti  Ligaidm, 
U.S.)  maybe  used  internally,  in  doses  of  half  afluidounco  to  one  fluidounce. 
But  a  better,  although  not  officinal,  prepanitiou  is  the  Syrtip  o/  Tar,  which 
may  be  admiuistered  in  half-ounce  doses.  This  syrup  may  be  made  aa  ' 
follows :  Tincture  of  tar  (Jii  to  Oj),  f3ii ;  carbonate  of  magueslum,  Ji  or 
q.  B. ;  white  sugar,  lb.  i.  Rub  the  tincture  thoroughly  with  the  carbonate, 
add  half  a  pint  of  water  gradually,  then  filter,  and,  when  the  liquid  censes 
to  pass,  pour  water  into  the  SllcT  lUl  the  product  measures  half  a  pint ;  lastly, 
dissolve  the  sugar  by  means  of  a  gentle  heat. 


CLASS  VI.-EMMENAGOG-XTES. 


EMUBNAOoorKB  are  medicines  which  are  employed  to  promote  the  men- 
Btniai  flux.  As  the  stoppage,  scantiness,  or  oon-appeonmcc  of  this  eecreiiaii 
ariees  from  very  differeDt  causes,  and  as  these  causes  are  of  diveree  or  evai 
opposite  natures,  and  may  often  be  removed  by  drugs,  it  is  obvious  that  rei? 
many  remedies  of  veiy  different  chanioler  are  Indirect  emmeDagogues.  Thus, 
amenorrho^  may  depend  upon  plethora,  or  it  may  bo  the  reeult  of  auacinia; 
and  whilst  in  the  one  ease  depletory  medicinee  are  indicated,  in  liie  otliiv 
case  tonics  are  no  less  essential.  Besides  these  indirect  emmeoagogues,  then) 
are  other  substances  which  appear  to  act  directly  as  stimulants  to  the  uterine 
mucous  mcmbrauc ;  and  indeed  it  is  probable  that  many  of  the  indirect  em- 
menagoguea  possesB  more  or  Iciss  of  this  power.  The  emmenagogues  may 
be  coavenieDtly  arranged  in  throe  groups :  the  tonic  emmenagogace,  the 
purgative  emmeuagogucs,  and  the  sCimulaot  emmenagogues. 


TONIC    EMMENAGOGUES. 


^ 


Ibon  is  the  most  prominent  member  of  this  section  of  the  emnienaj 
By  far  the  larger  number  of  cases  of  amenoirkaa  are  associatod  with,  if  not 
dependent  upon,  aniemia,  and  are  heneGled  by  the  use  of  iron.  It  should  be 
given  in  full  tonic  doses  until  the  aiiiemia  is  relieved  or  the  powortessoeas  of 
the  remedy  to  effect  such  change  is  demonstrated.  It  is  very  rarely  proper 
to  rely  solely  upon  the  iron,  which  in  tl)c  great  majority  of  inslaDc««  should 
be  combined  with  more  decidedly  ac 


Mterh  has  some  reputation  ss  a  tonic  emmenagogue,  but,  as  it  is  aim 
employed  in  combination  with  other  more  active  medicines  of  iw  ckas,  tl 
role  it  ptuys  is  somewhat  uncertain.    It  should  bo  employed  in  atooic  ulmm  ~ 
conditions,  and  is  said  to  be  especially  valuable  when  chronic  pulmonnij 
complications  exist.     The  preparations  of  it  most  used  iu  amenorrho^  an 
the  compound  pillH  of  iron,  the  compound  mixture  of  irou,  and  tlio  pills  of 
aJoea  and  myrrh. 


EMMEA'A  O  GO  VES. 


PURGATIVE   EMMENAGOGUES. 

Aloes  ia  believed  by  Bonie  to  act  aa  aa  etnmcnagoguc  solely  by  virtue  of 
its  stimuluiit  action  upoo  the  rectum,  but  it  very  prubably  directly  afTccts  the 
uterine  mucous  membrane.  Bo  this  ne  it  may,  it  is  a  Btimulunt  cmmunu- 
gogue,  especially  useful  when  atonic  amtitorrlnca  esiHta  with  conatipatioa. 
Ordinarily  it  eLould  be  given  in  repented  doses  (three  IJmea  a  dny)  of 
such  BiKC  as  will  produce  daily  one  or  two  soft,  eemi-ltquid  stools.  At  the 
menstrual  period  advantage  may  be  sometimes  derived  from  the  admiuistru- 
tion  of  a  full  purgative  dose.  It  is  ahnost  always  given  in  combination, 
especially  with  iron,  whose  tendency  to  oonstipation  it  obviutes.  In  plethoric 
nmetiorrhaa,  when  torpidity  of  the  bowels  Is  present,  salines,  and  not  aloetio 
put^ivcs,  should  be  employed. 

Black  Hellebore  baa  hecn  used  by  some  as  a  purgative  emmenagogue, 
but  is  now  very  rarely  if  ever  employed.  Prom  twenty  drops  to  a  fluidrauhm 
of  the  tincture  may  be  given  three  times  a  day. 

STIMULATING  EMMENAGOGUES. 

With  the  exception  of  guaiac,  of  paraloy,  and  of  one  drug  of  animal  origin, 
the  medicines  of  this  class  depend  upon  a  volatile  oil  for  their  virtue,  and 
are  very  closely  allied  in  their  physiological  and  therapeutic  action. 

8ABmA-SAVIHE. 

The  dried  tops  of  Junipenis  Sabina,  a  juoiper,  native  of  the  south  of 
Europe  and  the  Levant,  but  very  similar  to  our  native  species,  the  Junipenis 
Vii^iniana,  or  red  cedar.  The  active  principle  is  a  pale  or  dark  yellow,  when 
highly  reetified  colorless,  volatile  oil,  which  has  a  strong  terebinth  in  ate  odor 
and  buniing  taste,  and  is  officinal  (Oleum  Sahi'na). 

The  oil  of  savino  is  a  powerful  local  stimulant,  causing  burning  and  red- 
ness when  applied  to  the  skin,  and  is  capable  of  producing  fatal  goatro- 
inleetiiial  inflammallon.  Taken  internally  in  minute  doses,  its  effects  are 
confined  lo  a  sense  of  warmth,  with  perhaps  some  ill  feeling  in  the  stomach, 
and  slight  acceleration  of  the  pulse.  After  larger  amounts,  the  arterial  ex- 
(utement  is  more  pronounced,  and  is  accompanied  by  an  increased  frequency 
of  urination,  and  sometimes,  also,  by  an  actually  increased  flow  of  urine. 
The  symptoms  induced  by  poisonous  doses  are :  severe  abdominal  pain ; 
incesHiiit  vomiting  and  bloody  putting)  diminution  or  even  suppressiun  of 
the  urine,  which  is  often  albuminous  and  bloody;  disordered  respiration; 
symptoms  of  disturbed  innervation,  snch  as  unconscious ness,  stertorous 
breathing,  conmlaions  or  convulsive  tremblings  j  the  scene  closing  by  death 
in  collapse.    In  pregnant  females,  abortion,  accompanied  by  violent  flooding. 
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almost  ulwajB  occurs  berarc  the  futal  issue.  Aflcr  death,  signs  gf  | 
iotcsliiid  inflammation  tire  genenilly  present,  but  in  some  iiistani^es  tlieaoii 
wanting,  and  in  oue  case  reported  by  Dr.  Lclheby  (^Lonflon  /rftncc/,  ISiS^r 
pulmonary  a,poplexj  and  cungestiou  of  the  brain  vvre  ibe  ubief  lesiona. 
Taken  in  small,  repealwl  doses,  savine  is  a  powerful  stimulant  to  the  atf  rine 
ayslcm,  and  may  be  used  an  such  in  atonic  tiTnenorrfitea.  Ita  powers  in 
meiiorrhagia  dependent  upon  a  relaxed  state  of  the  uterine  lissnee  are  evi-n 
more  pronounced.  Its  use  os  an  abortxfacient  is  accompanied  by  the  grnvest 
dangers  to  life.  In  uterine  disease  of  a  sthenic  type  savine  a  strongly 
CO ntru- indicated.  The  dose  of  the  oil,  the  only  preparation  which  should 
be  used,  is  from  five  to  ten  drops,  repeated  eveiy  three  or  four  houni. 

EUTA-RHE.  U.S. 

The  leaves  of  Buta  grareolens,  or  eommon  garden  me,  an  nndershrnh  of 
the  south  of  Europe.  Rue  has  a  strong  peculiar  odor,  a  warm,  bitt«r.  acrid 
taale,  and  is  dependent  for  its  medical  properties  upon  a  peculiar  volatile  oil, 
atthottgb  it  also  contains  a  crystalline  neutral  body.  Rutin. 

The  influence  of  rue  upon  the  system  is  similar  to,  but  less  decided  than, 
that  of  Havinc.  Locally  it  is  an  irritunt,  producing,  when  applied  to  the  etcin 
persistenlly  or  in  a  eoncentrsted  form,  such  as  the  oil,  burning,  re<ine«s,  and 
veHieatioN.  According  to  M.  HOlle,  taken  inlemuUy,  in  large  doses,  it  causca 
violi-nt  g;is[nc  pains,  excessive  and  aometimes  bloody  vomiting,  profuse  sali- 
vation and  swelling  of  the  tongue,  great  prostration,  confusion  of  mtnd,  and 
convulsive  twitchings,  with,  in  pregnant  women,  abortion.  Rue  has  been,  and 
probably  still  is,  employed  in  Europe  for  the  production  of  criminal  abortion, 
and,  although  its  use  for  this  purpose  certainly  endangers  life,  I  have  met 
with  no  record  of  a  fatal  case.  Indeed,  die  only  death  from  rue  that  I  am 
cogniiwnt  of  occunvjd  in  a  man  weakened  by  dysentery  (case,  Dr.  G.  F. 
Cooper,  Med.  Examitier,  N,  S.,  ix.  720).  Like  savine,  it  is  employod  both 
in  ameaorrhaa  and  in  mcnorrhagin  when  dependent  upon  uterine  atony  ;  wid 
especial  advHntoge  has  been  claimed  for  the  combination  of  it  with  Ktvine. 
Owing  to  the  aromatic  properties  of  itfi  oil,  it  has  been  used  somewhat  as 
a  eitrminalive.     Tlie  oil,  the  only  proper  preparation,  may  be  used  in  dues 


of  from  three  to  sis  drops  every  thn 


PETHOSELINUM-PABSLEY.  U.S. 

The  root  of  the  I'etroseliinim  sativum,  or  common  parsley. 
a  pecnliar,  non -nitrogenous,  liquid,  neutral  principle,  Ajiiof,  which  r 
somewhat  the  fixed  oils,  but  is  not  saponifiable ;  a  gluooside,  aptin,  « 
volatile  oil. 

P&rsioLooiCAL  Action. — The  volatile  oil  of  parsley  has  probably  the 
same  physiolo^cal  and  thcmpeutic  value  as  the  more  ordinary  essential  oils, 
and  according  to  Mitschcrlich  very  large  (juaotitiea  of  it  {half  an  ounce)  will 
prodntc  death  in  the  valibit.  largely,  no  doubt,  owing  to  its  local  irriM; 
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action.  The  chief  intend  of  parsley  to  ihe  physician  centres  in  apiul.  Ac- 
cording to  the  discoverere  of  this  principle,  MM.  Joret  unii  Homolle  {Jour- 
nal de  Fharmaeie,  3e  Bfrie,  xxviii.  219),  one  grnraaiis  of  it  will  piwluce 
in  man  a  cerebral  excitation  very  similar  to  that  induced  by  coffee,  without  ^ 
other  symptoms.  In  doaea  of  from  two  to  four  grammes  it  causos  a  species  i 
of  intoxieatiun,  with  vertigo,  ringing  in  the  ears,  and  severe  frontal  headache. 
— a  (p'oup  of  symptoms  very  eimiUr  to  those  seen  in  cinchunizalion. 

Therapeutics.— Apiol  was  inlrodnced  bj  its  discoverers  ds  a  remedy  in 
intermittent  fever,  over  which,  thoy  asserted,  it  ezen^ised  a  control  secondary 
only  to  that  of  quinia.  A  commisaiou  of  the  Paris  Society  of  Pharmacy 
reported  that  it  would  cure  about  half  the  cases  of  quotidian  and  tertian, 
but  was  powerless  against  the  quartan  ;  also,  that  a  return  of  the  paroxysm 
was  more  common  after  apiol  than  after  quinia.  Clinical  experience  aubse-  , 
quenC  to  these  experiments  has,  I  think,  demonstrated  that  the  drug  lins  some 
power  over  malarial  diitase,  hut  is  very  inferior  to  quinia.  In  one  or  two 
cases  in  which  the  latter  could  nut  bo  employed  on  account  of  the  idio- 
syncrasies of  the  patient,  I  have  used  apiol  very  BucccaBfully.  Joret  and  i 
HomoUe  also  employed  the  drug  in  iiila-mittcnt  nevralgia,  and  in  atnetinr- 
rltaa  as  well  as  in  dytmenorrhcea.  Joret  {BaUefin  TMrap.,  Feb.  IStiO)  has 
recommended  apiol  very  highly  in  the  tost  two  affections,  and  his  resulta 
have  been  confirmed  by  Marotte  {Ibid.,  t.  Ivi.,  1863)  and  other  writere. 
When  there  was  very  decided  plethora,  the  apiol  was  thought  hy  Marotte 
not  to  be  so  efficacious  as  at  other  times.  In  any  case  of  amonorrhcea  de- 
pendent upon  or  associated  with  aniemia  or  other  systemic  vice,  the  continu- 
ous administration  of  iron,  tonics,  or  other  suitable  medicines  must  not  be 
neglected.  The  apiol  is  given  uot  betwocn  the  menatmal  periods,  but  just 
before  the  latter.  Joret  and  Homolle  believe  that  small  doses  (thrco  graina 
twice  a  day)  of  it  should  be  exhibited  for  the  week  preceding'  the  expected 
return  of  menstruation.  If  any  symptoms  of  the  menstrual  molimen  appear, 
fifteen  griuiiaof  it  maybe  admiuistered  in  the  course  of  a  few  hours;  or  they 
may  be  given  daily  for  two  or  three  days  at  the  expected  time.  In  intermit- 
tent fever,  the  same  quantity  may  be  exhibited  four  or  five  hours  before  the 
expected  paroxysm.  On  aceouni  of  its  exceedingly  disagreeable  taste,  apiol 
is  always  administered  in  capsules,  one  of  which,  as  imported  from  France, 
usually  contains  the  fourth  of  a  gramme  (gr.  3.9). 

CaNTHARIDES  is  a  very  decided  uterine  stimulant,  and  is  much  used  as 
an  ingredient  of  emmeuagogue  mixtures.  From  three  to  five  drops  of  the 
tincture  may  be  given  three  times  a  day  ;  if  no  unpleasant  syiuiitoras  arise, 
the  dose  may  be  cautiously  increased  to  eight  drops,  the  production  of 
strangury  being  of  course  sedulously  avoided. 

GCAIAC,  as  an  cmmcn^oguc,  is  much  lees  stimulating  than  contharidcs, 
and  is  UJieved  hy  some  to  ho  especially  usefiil  in  rheumatic  di/smenorrliona. 
In  this  affection,  full  doses  of  (he  ammoniated  tincture  Khould  be  given. 
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following  formula,  adapted  from  one  of  Prof.  Dewoes,  and  known  as  Dwm^i 
Emmenagoffue  Mixture,  I  rely  upon  almost  exclusively  in  the  treatment  of 
simple  atonic  amenorrJiosa.  The  proportion  of  the  various  ingredients  shoald 
be  varied  to  suit  the  exigencies  of  individual  cases.  Thus,  the  amouDt  of 
iron  should  be  altered  according  to  the  extent  of  the  ansemia ;  of  the  iloei, 
according  to  the  state  of  the  bowels ;  of  the  cantharides,  aooording  to  the 
susceptibility  of  the  urinary  organs : 

E  Tincturaa  ferri  chloridi,  fSiii]  tincturse  cantharidis,  f3i ;  tinctanBalo^ 
fSss ;  tincturse  gusdaci  ammoniatss,  fjiss ;  syrupi,  q.  a.  ad  fjvi.  S.— Table- 
spoonful  three  times  a  day. 


CLASS  VII.-OXYTOCICS. 


Oxytocics  are  thcwe  remedies  wliich  are  emplojed  during  or  directly  nfter 
parturitiun,  to  increase  Lbe  uterine  aetJon.  It  has  been  asserted  that  the 
su]phat«  of  (|ninia  is  a  member  of  thia  claa^  ;  but,  us  tbis  subject  bos  been 
already  fully  discussed,  no  more  will  be  bere  said  nbout  it.  The  power  of 
stimulating  tbe  ut«ri[ie  pains  has  been  claimed  for  various  drugs,  but  at 
prcsuut  there  is  only  one  substance  really  used  for  this  purpose  ;  und  insl^ad 
of  discussing  under  the  general  beading  the  indications  for  and  the  dangers 
attending  tbe  employment  of  oxytocics,  I  shall  do  it  in  tbe  article  upon 


EBGOTA-EEGOT.  TT.B. 
Ergot  is  a  blacLisb  body,  one  to  two  inches  in  length,  irregularly  cylin- 
drical, grooved  along  one  side,  and  very  generally  cur*ed,  When  examined 
under  tbe  microscope,  it  is  seen  to  be  composed  of  very  thick-wnlled  cells, 
which  contain  oil-drops  but  no  starch.  Various  opinions  have  been  ad- 
vanced in  regard  to  the  nature  of  this  body;  but  as  by  the  researches  of 
Tulosne  (Aanalef  Scien.  Nalur.,  Bolan.,  3e  B^ric,  t.  ir.,  1853)  it  has  been 
determined  exactly  what  it  is.  I  shall  not  occupy  space  with  a  discussion  of 
the  older  views.  Among  the  lowest  of  vegetable  organisms,  and  distinguished 
from  alt  other  plants  by  the  absence  of  cblorophyl,  are  the  iiingi.  There  are 
in  most  cases  two  distinct  states  or  stages  in  the  life  of  a  fungus :  in  tbe  first 
of  these,  the  vegetative  period,  it  exists  as  a  m^etlium,  a  usually  filamentous 
mass  or  flocculus,  whose  sole  function  is  to  grow  and  increase;  in  the  second 
stage  the  thtiUiu,  or  ordinary  fungus  or  mushroom,  is  formed,  and  to  it  is 
assigned  the  function  of  developing  reproductive  bodies,  after  whose  forma- 
tion it  perishes,  Between  these  stages  there  is  in  some  fungi  an  intermediate 
one,  in  which  the  plant  exists  as  a  ideroHam.  The  genus  Ciaviceps  com- 
prises a  nomber  of  parasitiu  fungi,  which  develop  in  the  pistils  of  llic  various 
species  of  Gramineie.  The  officinal  ergot  is  tbe  sderotium  of  the  Clavicepa 
(U.  purpurea,  Tulasne)  which  infests  the  grain  of  the  Seeale  cereale,  or  rye. 
The  first  appearance  of  the  fungus  is  during  tbe  earliest  life  of  the  pisdl,  at 
tbe  base  of  which  there  arises  a  minute  flocculent  mass  of  mycelial  fiiamenta. 
These  filaments,  continually  growing  and  invading  all  parts  of  tbe  rissuc  of 
the  pistil,  at  last  form  of  it  an  irregular  whitish  body,  at  the  base  of  which 
after  a  time  iippears  a  diuk-eolortd  body,  the  selcrotiuui,  which  c 
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grow,  lifting  up  the  diaeasL-d  ami  wilhering  inasa  furmed  out  of  the  origfiil 
pbtil,  Olid  finallj'  (le\-elopiQg  inio  a  perfect  ergot.  If  a  fresh,  living  o^bc 
placed  ia  a  dump,  warm  place,  aAcr  a  time  tittle  oraoLi  will  appeal  b  it) 
Borfacc,  and  through  these  crarks  little  round  bodies  will  project,  inJ  fiitallj 
be  raised  up  on  stalks  and  constitute  perfect  thalli, — minute  fungi,  which 
finally  prudune  aporca. 

The  erfiot  is  an  exceedingly  complex  body,  containing  nearly  ihirtj-Btt 
per  cent.  (M.  Legrip)  of  a  fixed  oil,  and,  according  to  recent  analyses,  Uutc 
alkaloids  and  a  peculiar  acid,  Ergolic  Acid.  Propt/lamui,  to  whieti  nfj 
probably  ibe  drug  owes  ita  peculiar  odor,  ia  a  volatile  alkaloid,  which  lu 
firet  found  in  ergot  by  Dr.  F.  L.  Winekler.  It  exiHtB  also  in  herring-piik 
In  18G4,  Mr,  Wenzell  (American  Joum.  Pkarm.,  May,  ISfri)  aanounMd ll» 
existence  of  two  alkaloids  in  ergot,  EchoUntx''  and  Ergotina;  and  his  dit>- 
oovery  has  been  confirmed  by  some  and  denied  by  other  German  cliDmiBiB 
(see  Dr.  T.  C.  Hermann,  BUdmcri  Repertor.  flir  Pharm.,  1871).  If  lli» 
alkaloids  really  exist,  they  are  aeparetcd  from  the  drug  with  such  diEoal^ 
aB  to  cauae  them  to  be  simply  chemical  curionitiea.  Mr.  Wenwll  bdiew 
that  ei^it  owes  its  ecbolic  properties  to  eebolinu ;  but  Eugene  HwldeHn 
(^Schmidt's  Jalirb.,  Bd.  civ.)  denies  that  these  alkaloids  are  the  active  pris- 
ciples  of  the  drug,  because  he  has  found  a  watery  solution  efficient  ifUt 
prceipituLion  with  tannic  acid  or  corrosive  sublimate.  Cuchcim.  nbo  hit 
recently  investigated  the  subject  at  great  length,  believes  that  tlie  utite 
principle  of  ergot  is  allied  to  the  putrid  poisons.  Ecbolinn  nnil  ergotiuhe 
asserts  to  be  one  substance  {Arch.  Expo'.  Prtiluil.  m.  Thrrap.,  Bd.  in. 
Heft  i.).  On  Uie  whole,  it  is  very  plain  that  the  chemistry  of  crgirt  if  Bc* 
as  yet  worked  out.  Aa  pretty  much  all  are  agreed  tliut  the  watery  en»* 
contains  all  the  active  ingredients,  it  may  be  used  as  the  neureat  approni 
to  the  active  principle  at  our  command. 

Fnv8iOLOGiCAL  ACTION. — In  ordinary  thorapeutjo  duaea.  er^ot  ixaaa  no 
immediate  perceptible  symptoms;  but  when  a  sufficient  amoant  \t  ahibiwd, 
it  acts  as  a  poison  both  upon  man  and  animala.     Before  eonaidftrin 
action  whcu  given  in  small  quantity,  I  shall  discuss  the  kixio  effeuta 
drug. 

According  to  Dicz  (quoted  by  Still£),  the  prindpal  effects  of  poii 
doses  of  ergot  are  in  the  lower  animals  profuse  salivation,  vomiting,  rlihH 
tion  of  the  pupils,  hurried  breathing,  frequent  pulse,  cries,  trcmbtiug,  «tag- 
goring,  paraplegia,  sometimes  dlarrbtea,  sometimes  oonstipatjon,  prositnlioii, 
urgent  thirat,  coovulsiona.f  and  death.  Mr.  Soml.  A.  Wright,  in  a  aeries  of 
experiments  (EfUnburgh  Med.  and  Siir^.  Joitm..,  Oct.  1839,  vol.  Ui.^,  noted, 
when  the  medicine  was  given  by  the  mouth,  symptoms  similar  U)  those  jual 

•  For  tbe  pbf  lialoglMl  Bff»la  of  ecbollna.  •«•  J.  U.  Rotthiuli.  PharmahU. 
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Rtwken  of:  the  paralysis  vaa  much  more  marked  than  the  spasms.     Lnte  in 
the  poiaoning,  the  heart's  action  became  irregular  and  intermittent,  and  tha   , 
pulsntioDs,  which  had  been  rapid,  grow  slow  and  feeble.     Id  some  cases  the 
special  senses  seerood  to  be  destroyed,  and  coldness  of  the  surface  was  a  veij    I 
prominent  symptom.    Mr.  Wright  also  injected  a  strong;  infusion  of  the  drag 
directly  intn  the  torrent  of  the  circulnlion.     Death  was  in  some  cases  pro- 
duced in  nine  minutes,  the  syniptoms  being  immediate  dilatation  of  the  pupils, 
great  increase  in  the  rate  of  the  cardiac  pulrations,  paralysis,  and  convulsions. 
When  the  fatal  result  was  not  brought  about  in  go  short  a  space,  great  anses- 
theaia  of  the  surface  was  noted  a  considerable  time  before  death  ;  eoldnosg 
of  the  surface  and  pamlyaia  of  the  special  senses  wore  also  present  in 
oiaea.     In  Dr.  Ketsch'a  esperiments  (Jietz't  Memorahilim,  Tol.  xviii.*)  the   ' 
concentrated  infuaon  woa  injected  into  the  jugular  vein  ;  the  coldness  of  the   ' 
surface  was  especially  noted,  and  also  great  muscular  rigidity.    Upon  rabbits, 
according  to  the  researches  of  Wright,  ergot  acts  very  feebly.     In  birds,    i 
as  represented  by  chickens,  turkeys,  and  pigeons,  it  causes  symptoms  analo- 
gous to  those  produced  in  mammals,  as  is  testified  to  by  Tessier  and  by  Gross, 
both  (juoied  by  StilW,  and  by  Bonjoan  {Traitf  dt  PErffOt  <le  iSf'ff/f,  Paris,   J 
1845).     Enormous  doses  of  ergot  arc  re(|uired  to  produce  toxic  symptoma 
in  animals,  since  in  one  of  Wright's  experiments  an  amount  eqniviilent  to 
two  drachms  for  every  pound  weight  of  the  dog  failc<l  to  kill. 

Upon  man  the  toxic  influence  of  ei^t  is  also  very  slight,  and,  although  I 
have  given  the  fluid  extract  in  ounce  doses,  I  have  never  seen  it  cause  any  i 
distinct  tiymptomg.  There  are  at  least  two  cases  on  record  (Neubert,  Jotirn. 
fUT  PliarmacodgiuimVe,  Bd.  ii,  p.  483,  1860,  also,  same  case,  Biehter,  Oi»- 
par'tVierte!jahnchrr/i,  Bd,  SK,  p,  177;  Tardlcu,  Ana.  iTHyg.,  1855, vol.  i.)  in 
which  fatd  abortion  has  been  produced  by  ergot ;  but  I  know  of  but  a  single  , 
instance  of  decided  poisoning  in  a  non-pregnant  pet^on.  In  this  (Dr.  G,  8, 
Oldright,  Canada  Mtd.Jiturn.,  1870,  p.  404).  two  hout«  after  taking  tha 
drug  (amount  not  stated)  there  were  developed  tingling  in  the  fingers  and 
feet,  cramps  in  the  legs,  arms,  and  chest,  with  diiuiinei=s  and  weakness ;  the 
pupils  were  dilated,  the  pulse  was  very  small,  and  a  feeling  of  coldness  was 
complained  of  These  symptoms  were  relieved  by  the  nduiinistration  of 
stimulants  and  the  use  of  external  heat ;  after  a  time  they  recurred  with 
greater  violence ;  finally,  under  the  reinstitution  of  the  measures  previously 
employed,  the  face  hcoime  intensely  congested  and  purplish  red  ;  pain  in  the 
head  was  felt,  the  patient  seemed  much  excitod,'j'  and  convulsions  were 
feared,  but  did  not  occur ;  there  was  some  diarrhcea,  with  dark-gray  stools. 
In  the  case  recorded  by  Neubert  (Joe.  at.),  the  great  coldness  of  iho  sur- 
(iicc  was  especially  noted ;  and  as  this  symptom  has  been  so  commonly 
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remarked  in  ergotized  uniraals,  it  pruijablj  is  cliaracteristic  of  poisooiag  bj 
the  drug. 

The  abore  eummar;  of  the  genemi  eymptJims  caused  by  poisoDoas  doees 
of  ei^t  ebom  tbac  the  plieDomeuit  are  mainly  paralytic  in  their  nature ;  bal, 
although  an  enorinous  amouDt  baa  been  written  about  the  drug,  wc  have  very 
little  knowledge  as  to  the  immediate  causes  of  the  paralysis.     Siiioc  both 
Wright  {Joe.  cil.,  pp.  320,  321)  and  Kiihler  have  found  that  the  volimtaij 
muacloe  are  not  aSbcted  by  ergot,  it  would  eecm  that  the  oervoua  8yat«i>i 
must  bdu-  the  bnint  of  the  poison.    Eugene  Haudelin  is  »aid  to  have  ahoi 
that  the  peripheral  oerreo  are  not  affected,*  and  the  experiment*  of  Kohl 
have  cniilirmed  this  bo  far  as  concerns  the  motor  nerves  and  the  watcrj  a 
tract  of  ergot.    He  found,  however,  that  those  portions  of  the  drug  not  solid 
hi  writer  appeared  to  increase  the  excitahility  of  the  peripheral  efferent  n^ 
and  that  upon  the  peripheral  sensory  nerves  both  portions  of  the  eigot  ft 
an  B  feeble  depressant.     On  the  whole,  it  is  probable  that  the  chief  ootionqj 
the  drug  is  upou  the  nerve-centres. 

The  chief  interest  to  the  therapeutist  in  regard  to  the  physiological  ■ 
of  ergot  centres  upon  its  influence  on  the  circulation,  especially  on  the  bloQ 
Teesuls,  uTid  upon  its  action  on  the  impregiiBt^d  uterus.  I  shall  discuss  ibeao 
points  teriatim.  Before  doing  so,  it  would  be,  perhaps,  best  to  spe^k  of  the 
chronic  poisoning  by  ergot-,  but,  as  any  deductions  from  the  symptoms  of 
ergotism  as  to  the  physiological  actiou  of  the  drug  would  be  at  best  only 
inferences,  I  shall  defer  the  consideration  of  the  subject  to  the  sectiuD  od 
toxicology. 

Action  mi  the  circidatiim. — Although  the  heart  is  profoundly  affected  in 
Boutc  poisoning  by  ergot,  yet  death  is  probably  not  due  to  this  cause,  rince 
Wriffht  {!oc.  eit.,  p.  320)  found  thnt  aHer  death,  even  though  the  bout  was 
quiet,  it  commenced  to  beat  so  soon  as  the  congestion  was  relieved  by  an 
inciaiuD,  and  oontinucd  to  pulsate  for  tineen  minutes. 

The  only  careful  study  of  the  action  of  ergot  upon  the  heart  is  tliat  of 
P.  Eberty  (abstracted,  Schnidl'a  Jahrbiicher,  Bd.  dviii.  p.  127).    lie  fo« 
that  in  the  frog  the  injection  of  a  gramme  of  ergotin  caused  a  diastolic  a 
cf  the  heart,  and  that  the  viscns  was  unable  to  respond  at  all  to  stimoU. 
ie  ineonceivt^le  that  this  can  be  due  tu  other  than  a  direct  iction  of  t 
drug  upou  the  cardiac  muscle ;  yet  Eberty  seems  to  believe  i 
by  HU  influence  exerted  through  the  pncumogastrics,  and  it  is  said  that  « 
diviiilon  of  these  nerves  even  very  great  quantities  of  ergotin  are  pown 
to  produce  curdiuc  arrest. 

In  man,  full  doses  of  ergot  unquestionably  diminish  the  frequency  of  t 
pulse,  einee  the  phenomenon  has  been  independently  noted  by  Parola,  G 
bon,  Arnul,  Hardy,  Beatty  (all  quoted  by  Prof.  Stills),  and  by  Profa.  Buffi 
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md  S6e  {Bulktin  Thirap.,  t  Ixxviii.  p,  435);  but  the  method  in  wliich 
this  reduction  is  brought  about  is  uncertaia.  The  Hnioont  of  the  reduction 
varies  from  ten  to  thirtj-five  beats  per  miaute ;  but  Terjr  rarely  is  the  pulse 
reduced  below  sixty  even  bj  the  largest  doses.  According  to  Ebcrty's  ex- 
ptrimentfl,  thenipeulie  doaes  of  the  drug  produce  in  mammals,  as  in  man, 
slowing  of  the  heart's  beat.  It  was  found  that  in  frogs  the  pulfiatioTis  of 
the  heart  were  still  affected  atWr  destruction  of  the  medulla,  but  that  la 
uiBDinialB,  siYer  purulysis  of  the  peripheral  vagi  by  atropiu,  et^t  was  power- 
le^  Ui  alter  the  cardiau  rhythm.  These  experiments,  if  correct,  nppeor  to 
prove  tliat  er^t  acts  as  a  stimulant  to  the  peripheral  cardiac  nerves,  and 
that  the  reduution  of  the  number  of  beats  is  due  to  this,  and  is  independent 
of  the  nerve-centres. 

As  early  as  1827,  M.  Courhant  advanced  the  opinion  that  ergot  produces 
a  spasm  of.  the  blood-vessels ;  but,  although  his  theory  wait  very  generally 
adopted,  only  within  a  very  few  years  has  any  enrucst  attempt  been  tnade  to 
prove  or  disprove  its  eorrectncas.  In  1870,  Dr.  Ch.  L.  Holmua  {Archivct 
di  Phytuil.,  t.  iii.,  1870)  fimnd  that  whon  the  blood-vessels  of  the  frog's 
web  were  watched  under  the  inicrusco[ie  and  the  animal  poisoned  either  with 
the  aqueous  extract  of  er^t  or  with  the  powdered  drug,  the  vessels,  both 
venous  and  arterial,  could  be  seen  to  uudergu  a  very  great  uontraotion.  Dr. 
A.  Wemich  (  Virehoto't  Archiv,  1872,  Bd.  Ivi.  p.  510)  observed  that  when 
r.ibbits  in  which  the  ttrtcriea  uf  the  thi^h,  back,  pia  mater,  etc.,  were  ex- 
posed, received  full  doses  of  ergot,  these  arteries  could  be  seen  to  undergo 
a  very  remarkable  diminution  in  their  calibre.  These  observations  have 
been  confirmed  by  other  observers,  among  whom  may  bo  mentioned  Vogt, 
Dr.  8.  Kersuh  (loe.  di.).  Max.  Schiiller  {Berliner  K/ia.  IfW,«McA.,  1874, 
p.  3115),  and  Boldt  {Schmuti's  JahrlUcher,  March,  1872).  The  kller 
observer  also  affirms  that  there  run  through  tlie  ergotJied  capillaries  wave- 
like, pi^ristaltic  spasms.  Patrick  Nieol  and  J.  Moasop  (Brit,  aad  For. 
Mrdico-Chir.  Rtv.,  vol.  1.,  1372)  have  noted  with  the  ojihthaJmoaeope  the 
contraction  of  the  retinal  vessels  nXtet  the  exhibition  of  ergot  in  man. 

If  general  vaso-niotor  spnsm  be  produced  by  ei^t,  unless  the  heart's 
action  be  greatly  weakened  by  the  drug  there  must  be  a  very  decided  rise  in 
the  arterial  pressure.  The  question  as  to  the  existence  of  this  rise  was  first 
investigated  by  Dr.  Ch.  L.  Holmes  \Uir:  cil.).  This  experimenter  injected 
the  a<:iueous  extract  directly  into  the  jugular  vein  of  the  dog,  whilst  the 
ir  the  kymc^raphioB  was  connected  with  one  of  the  main  arteries. 
a  induced  were  immediate,  rapid,  and  very  decided  depression 
of  the  arterial  pressure,  with  violent  cries  and  efforts  on  the  part  of  the  dog, 
followed  by  a  period  of  quiet  and  a  rise  of  the  arterial  pressure  above  the 
normal  point.  Twenty-throe  experiments  wore  performed  :  in  two  of  them 
the  first  depression  of  the  arteriai  pressure  was  wanting ;  in  six  of  them  the 
'  arterial  pressure  did  not  rise  above  normal.  As  the  experiments  are  not 
reported  in  detail,  it  is  nut  poasihle  to  point  out  in  all  the  aises  the  causes 
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Dr.  Hulmea  tried  tie  effect  of  the  injection  of  the  erg<*  after  section  of 
the  cardiac  nerves,  but  obtained  results  so  varying  and  oontnidictorjr  thai  he 
could  come  to  uo  other  conelusioD  than  that  the  alteratioua  of  the  arterial 
prcssare  produced  b;  cr^t  are  oot  dependent  upon  iU  cardiac  aolion.  In 
the  absence  of  details  of  these  experiments,  wc  can  but  accept  this  oooclusion. 

The  unexpected  result  in  the  investigaiion  of  Dr.  Holmes  was  the  jirimu^ 
depression  of  the  arterial  pressure,  a  depresslou  which  at  Brst  dght  stH-'lns 
incompatible  wjtli  the  idea  that  ergot  contracts  the  vessels.  It  is,  of  course, 
poBsiblu  tliat  the  fall  of  pressure  niaji  be  due  to  an  intense  OL-tion  of  tbe  drag 
ujiuTi  the  heart ;  but  Dr.  Holmes,  in  order  to  explain  it,  propounds  n  theory 
which  is  very  plausible,  but  wlneh  he  certainly  does  not  prove  to  be  tra«. 
His  idea  is  that  the  first  fall  of  the  u-teriul  pressure  is  doe  to  a  spasm  of 
the  pulnioniu  oupilluries,  hindering  the  bloud  in  its  puasage  (o  tlie  left  heart, 
and  thereby  causing  venous  repletion  and  arterial  Jepletiuu-  It  is  to  be 
remembered  that  he  injected  the  ergot  directly  into  the  jugular  vein,  so  that 
the  whole  force  of  the  remedy  fell  directly  upon  the  pulmonic  circulation. 
It  is  evident  that  this  matters  very  little  if  ergot  prodaues  vaso-motor  Fjmsia 
only  through  an  influence  upon  the  Qcrve-centres,  but  that  it  d»es  make  a 
material  difference  if  the  coutracticn  of  the  vessels  be  the  result  of  a  luotl 
action.  Holmes  asserts  that  afler  section  of  a  sympathetic  Dcrve  and  injec- 
tion of  the  ergot  the  vessels  supplied  by  the  divided  nerve  can  bo  ac-en  to 
contract;  and  Weniich  confirms  this  observation.  If  ci^t  does  thus  ismae 
vusii-inotor  spasm,  it  is  plain  that  in  Dr.  Holmes's  experiments  this  spasm 
must  have  been  very  intense  in  the  lungs  before  the  systemic  capillaries 
were  affected.  Our  investigator  proved  by  experiment  what  a  priori  aeema 
necessarily  true,  that  if  blood  be  prevenliid  from  passing  Ireely  to  the  lungs 
the  arterial  pressure  falls  very  greatly.  In  this  connection  it  is  worthy  of 
notice  that  the  period  of  arterial  depression  following  the  injection  of  the 
drag  into  the  jugular  vein  was  veiy  brief  In  the  only  ciperimcnl  dt^iailed 
in  full  by  Dr.  Holmes,  the  pressure  began  to  rise  in  three  minutee  after  the 
completion  of  tho  injection;  in  five  minutes  it  was  nearly  normal,  and  in 
eleven  minutes  it  was  above  the  normal  point.  It  is  evident  that  if  tlte 
asserted  facia  are  all  true,  the  theory  of  Dr.  Holmes  is  probably  correct. 
It  is,  however,  very  doubtful  whether  the  ergotiu  spasm  is  local  in  its  origin. 
Evidence  derived  from  judging  by  the  eye  as  lo  whether  a  vessel  dow  or 
doee  not  contract  must,  I  think,  alwuy.t  be  tnken  cum  </rano  ix 
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abaervations  of  Holnies  and  of  Wemich  are  directly  conlradieled  by  satn« 
ajipwently  (.-areful  and  elaborale  eiperimenis  tif  Dr.  Paul  Vogt  (^Berlinvr 
Klin.  Wodientchr.,  I8C9,  No.  sii.),  i"  which  the  dilated  vesBels  of  the  e 
of  a  rabbit  whose  cervical  gaoglioa  bad  be«n  extirpated  could  not  be  made  ( 
tfl  contract  by  the  hypodermic  injection  of  eigot. 

Tlie  results  obtained  by  V.  Eborty  {Imwg.  Diiterl.,  Halle,  1873)  an 
accord  with  thoee  of  Vogt,  and  disagree  with  those  of  Dr.  Holinea,  oapcciully  I 
in  their  bearing  upon  the  question  whether  the  contraction  of  the  arteriM  i 
is  centric  or  peripheric  in  iu  origin,  lie  (ind«  that  the  arterial  pre^ure  | 
rieee  directly  and  euormously  nfier  the  injection  uf  ei^otin.  This  : 
which  bo  acknowledges  to  he  chiefly  due  lo  the  contraction  uf  the  vessels,  j 
occurs  in  the  veins  as  well  as  in  the  arteries,  and  in  the  frog  as  well  a 
the  dug  and  the  rabbit.  According  to  his  experinients,  it  must  be 
least  in  the  batmchian,  centric,  since  in  the  frog  it  does  not  take  place  I 
after  destruction  of  the  medulla.  He  also  foond  tbat  aA«r  the  inhalation  [ 
of  nitrite  of  aniyl  the  ergot  enuaed  rise  of  the  arterial  pressure.  It 
fair  inference  ihut  if  the  vaao-molor  spasm  be  centric  in  the  frog  it  is  also  I 
80  in  tbc  matnmal. 

In  an  especial  iuveatigatiun  {Pkila.  Med.  Times,  vol.  iv.)  of  the  subje< 
I  found  that  er^cotin  injected  into  a  vein  does,  as  Holmes  states,  produce 
the  nntinmal  an  inimedinte  fall  of  the  arterial  pressure,  which  is  shortly  f< 
lowed  by  an  enormous  rise.    I  also  found  that  division  of  tbc  cord,  i.e.,  vus 
motor  paralysis,  does  in  dogs  prevent  the  rise  of  the  pressure,  and  lience  th 
the  latter  is  centric,  due  to  a  vaso-motor  spasm.     As  the  vuso-niotor  action  I 
of  the  drag  must  now  bo  acknowledged  as  centric,  tho  theory  of  Holmes  4 
fiills.     If  this  be  true,  the  only  conceivable  cause  of  the  first  full  of  prcasurtt  j 
most  be  a  direct  action  on  tbe  cardiac  muscle,  upon  which  the  ergotin  is  aI  I 
once  prccLpilut«d  when  thrown  into  the  jugular  vein.     That  this  is  the  real   | 
cause  I  think  is  demonstrated  by  the  facte  that  tbe  fall  does  out  occur  when 
the  drug  is  introduced  gradually  into  the  circulation  by  hypodermic  injetv 
tion,  and  that  the  drug  is  a  poison  to  tbe  cardiac  muscle,  us  was  sbown  in 
my  experiments  as  well  as  in  those  of  Kbcrty. 

Uitudelin  is  stated  lo  have  found  tbat  the  arterial  pressure  falls  alW  tbe 
exhibition  of  the  poison.  Brown-SOquard  has  insisted  {Archiven  de  Phyti- 
tJ'jtfie,  1870,  t.  iii.  p.  434)  that  in  ergotic  poisoning  there  are  two  periods; 
first,  vaso-niotor  spasm ;  second,  vaso-motor  paralysis :  it  U  poHtible  that  he 
is  correct,  but  much  more  probable  that  in  his  as  in  Haudebn's  experimentB 
such  enormous  doses  of  ergot  were  employed  as  to  overpower  the  heart  ' 
itself, 

Acflnn  on  the  intatliner. — The  fibres  in  the  coats  of  the  blood-vessels  are  I 
certainly  not  the  only  non-striated  muscles  upon  which  ergot  acts:  indeed)  1 
the  probabilities  are  strong  that  the  drug  influences  muscular  fihre  of  this  i 
chamct^r  wherever  it  (exists  id  the  body.  There  is  considerable  evidence  to  I 
show  that  it  causes  increased  intestinal  peristalsis.     In  Dr.  Wright's  esperi- 
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ments  (foe.  cil.,  p.  320)  the  intf?9t.iae§  wore  found  in  very  activo  ] 
at  the  poat'iDorti^in  examination  of  ibe  poisoned  animal.      I>r,    Wei 
(  Virchow't  Archio,  1872,  Bfl.  hi.  p.  615)  noticed  thai  very  violent  ] 
staitio  movemeDte  followed  the  iojectioD  of  ergot,  as  was  seen  not  only'S 
rabbits  whose  abdomeDB  were  opened,  but  in  some  caaea  even  ihrougfa  | 
uninjured  walls ;  and  Haudeiin  bas  confirmed  his  observatious. 

Ulenit. — Upon  the  uterus  of  parturient  women  ergot  exerts  a  very  p 
nounced  and  fixed  influence,  increasing  the  length  and  force  of  the  { 
and,  if  it  be  given  in  sufficient  dose,  causing  aj^r  a  time  Tiulcnt  t«tn 
cramp  of  the  whole  organ.     The  drug  certainly  aols  in  this  respeot  t 
the  lower  auimals  as  it  does  upon  man,  since  Youatt  states  that  ii 
experience,  both  with  monogastric  animals  and  ruminants,  he  bos  i 
known  the  drug  to  fail  in  its  action  on  the  uterus  of  the  parturient  femal 

The  action  of  ergot  in  producing  coutraclJon  in  the  impregnated  bttt  i 
parturient  womb  is  by  no  meanit  so  ounstant.     Upon  animals,  Dr.  Wrij 
found  it  Xa  tml  in  all  of  a  number  of  trials,  us  did  also  Bonjuan  in  a 
experiment,     On  the  other  hand,  Diex  (StillS,  T/ierupcalict,  2d  ed., 
p.  685),  Oslere  {Ibul..),  and  Percy  and  Laurent  (I/tid.)  found  it  to  ( 
abortion  in  guinea-pigs,  sows,  rabbits,  cows,  and  cats ;  aud  M.  Bodin 
reported  an  epidemic  of  abortion  occurring  among  cows  near  Trois  ( 
which  he  attributes  to  feeding  npon  et^otised  grasses  (Jmtmal  de»  Gmru 
taneet  Miilumlcs,  1842).     The  evidence  of  those  who  have  used  ergot  I 
the  indactioQ  of  premature  labor  in  woman  tallies  very  dosely  with  t 
which  is  brought  forward  in  regard  to  the  lower  animals.     As  the  matter  S 
so  fixed,  I  will  not  enter  into  an  elaborate  di;<cussion  <if  the  effects  of  e 
upon  preguunt  women.     To  show  that  the  fungus  very  ofleu  will  act  as  I 
aborlifftcient,  it  is  only  neeeaaary  to  qnoie  Prof  Rjimsbotliam,  who  atH 
(^The  Prineiplea  and  Practice  of  Oliileln'c   Medicine  nnd  Suri/ery,  Phila.,"^ 
18G0,  p.  318)  that  he  has  made  a  "  great  number  of  triids,"  and  found  that 
"expulsive  action  soon  followed  its  exhibition,  with  very  few  exceptions." 
It  cannot  be  gainsaid,  however,  that  very  often  the  drug  has  lail«d :  some- 
time:^ bo  donbt,  because  of  poor  quality  or  because  given  in  insufficient  dose, 
yet  sufficiently  oil«n  to  show  that  its  abortifacient  action  is  uncertain.* 

Whether  the  uterine  disturbance  is  of  centric  origin,  or  is  due  to  a  direct 
notion  of  the  drug  upon  the  uterus  and  its  nerve-fibres,  is  not  determioi 
Dr.  Wemich,  in  two  experiments,  found  that  no  vemuQutor  movements  n 
produced  in  the  unimpr^nated  womb  by  ergot  after  section  of  the  i 
cord ;  but  in  one  of  theae  experiments  the  animal  was  ao  I 
any  possible  force  the  result  might  have,  and  I  do  not  think  much  wdghba 
to  be  attached  to  the  evidence. 

Therapeutics. — Aa  a  therapeutic  agent,  etgot  is  employed  both  by  ti 
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obstetriciao  and  by  the  pbysieiaa;  anil  I  shall  consider  these  uses  of  it 
Beparatelj. 

Owing  to  the  power  that  ei^ot  possesses  of  inf^naifyiDg  kbor-paios,  it  has 
been  long  osed  io  ulerine  inertia  during  parturition.  Indeed,  it  was  for  this 
purpose  that  the  drug  was  first  emplo^tMl  in  miKKciDe,  and  thereby  acquired 
the  Dame  of  pulvit  partiirieia.  The  literature  of  the  subject  is  immense, 
and  ail  im^oable  opinions  as  to  the  efTeots  of  the  drug  when  given  in  labor, 
and  OS  to  the  advisability  of  its  employment,  hare  been  advanced ;  but,  with- 
out discussing  these,  I  shall  here  simply  point  out  the  dearly-established 
rules  for  its  use  and  the  clinically-determined  dangers  and  advantages  of  its 
employment.  K  ergot  be  given  in  very  small  doses  during  kbor,  the  natural 
pains  are  simply  intensified ;  but  if  the  dose  be  large  enough  to  have  a  de- 
cided effect,  their  character  is  altered :  they  become  not  only  more  severe, 
but  much  more  prolonged  than  normal,  and  finally  the  intervals  of  i^aintioa 
appear  to  be  completely  abolished  and  the  intermittent  expulsive  efibrte  are 
changed  into  one  violent,  continuous  strain.  It  is  evident  that,  if  the  resist- 
ance be  sufficiently  great,  this  may  endanger  the  safety  both  of  the  mother 
and  of  the  child.  The  dangers  tn  the  mother  are  twofold;  there  is  a  poaei- 
bility  of  the  uterus  rupturing  'nse\{  by  its  efibrts ;  and,  when  the  bead  comes 
down  upon  the  perineum,  il'  the  soil  parte  be  rigid  there  is  a  very  strong 
probahilily  that  they  will  be  lacerateii.  The  danger  of  uterine  ruplure  is,  I 
think,  H  remote  one  ;  for  although  several  alleged  cases  have  been  recorded, 
yet  in  very  few  is  the  accident  clearly  traceable  to  the  asserted  cause  (see 
Stilk',  Therapeiitie$,  2d  ©d.,  vol.  ii.  p.  691).  Tlie  fatal  character  of  the  acci- 
dent is  such,  however,  that  the  possibility  of  ita  occurrence  should  always 
prevent  tho  reckless  use  of  the  drug. 

The  improper  use  of  er^t  is  far  more  seriona  In  its  effecla  upon  tlic  child 
than  upon  the  mother.  During  a  violent  uterine  contraction,  the  pass^w  of 
the  blood  from  tho  placenta  to  the  child  must  he  int«rfered  with,  or,  in  other 
words,  the  respiration  of  the  fuetus  is  temporarily  stopped,  so  that  it«  life 
depends  upon  the  aeration  of  the  blood  during  the  intervals.  If  the  latter 
be  very  mucli  shortened,  the  life  of  the  child  is  greatly  imperilled;  and  if 
they  be  abolbhed,  it  must  bo  destroyed,  unless  delivery  occurs  in  a  very  few 
momenta.  These  considerations  are,  I  think,  sufficient,  without  further  dis- 
cussion, to  show  the  imperativeness  of  the  rule  never  to  give  ergot  in  uterine 
inortta  when  there  is  much  T^siilance,  either  in  the  bony  or  in  the  soft  parts 
of  the  mother.  In  primiparfc  such  resistance  is  always  tu  be  looked  for,  and 
its  degree  often  difficult  to  judge  of  beforehand ;  and  in  such  women  ergot 
ehould  not  be  used  at  all  for  the  purposes  of  expulsion.  Even  under  the 
most  favorable  circumstances  for  its  employniunt — when  the  woman  hns  pre- 
viously borne  children,  when  the  bony  piilvis  is  capacious,  and  the  soft  parts 
are  relaxed  and  ditat^tble — its  upo  should  he  entered  upon  with  caution  ;  and 
if  the  accoucheur  be  skilful  in  the  application  of  instruments,  cases  must  be 
rate  in  which  tlie  latter  are  not  pruferable  to  the  ecbolic. 
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Ill  women  of  lax  fibre,  with  rnoiuy  pelvea,  ei;got  may  be  used  in  utenne 
incrlin  if  inslramenis  ure  not  at  hand,  or  if  thuy  are  objected  to,  or  if  the 
obeltitrician  is  timid  in  theh'  application. 

At  the  (Jose  of  parturition,  ergot  ia  very  commonly  employed  to  prerent 
post-partmn  hevwrrhngc ;  and  in  this  case  there  is  no  objection  to  ita  use, 
and  the  remijdy  is  invaluable.  But,  as  it  re(|airea  from  fifteen  to  twenty 
mioules  for  it*  action  when  given  by  the  mouth,  ergot  exhibited  in  this  way 
cannot  be  relied  upon  to  nrroat  flooding  when  it  has  already  set  in.  To 
prevent  the  uociUTent-'o  uf  the  latter,  it  ia  on  excellent  rule  to  give  a  full  dose 
of  tho  ecbglic  when  the  uhild's  bead  'a  well  down  upon  the  perineum  and 
beginning  to  emerge  ut  tbe  vulva.  After  labor,  if  a  tendency  to  bleeding 
is  manifested,  the  exhibition  of  ergot  may  be  added  to  the  other  meaMirea 
employed.  Its  hypodermic  use  under  the§e  drcumstancea  would  be  emi- 
nently proper. 

For  the  induction  of  premature  l-ubor,  ergot  has  bceo  and  still  is  to  sonu 


extent  used  ;  but  it  is 
inatrumenliil  methods, 

The  success  of  ergot 
use  in  uterine  hcmorrha^ 
the  next  step  beyond  this 
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1  arresting  hemorrhage  afWr  lubor  soon  led  to  ile 
s  in  other  than  parturient  or  pregnant  women  ;  and 
was  its  employment  in  other  hemorrhages.  In  all 
forms  of  hemorrkage  in  which  no  direct  loiail  application  can  be  mode,  ergot 
is  to-diiy  probably  the  most  generally  used  remedy ;  and  even  when  local  ap- 
plication.'! can  he  mnde,  if  the  bleeding  ba  obstinate,  ergot  is  very  gencraUy 
exhibited.  It  is  thus  employed  in  menoirhagia,  in  hxmopti/m*,  lirmorrhage 
from  the  ffumi,  epUtaxU,  ete.,  etc.  Ergot  ouU  with  especial  rapidity  utd 
efficiency  in  these  eases,  if  given  hypodermically :  used  in  ihts  way,  the  sud- 
denness of  the  result  in  haemoptysis  is  sometimes  surprising.  Even  when  the 
hemorrhage  is  apparently  dependent  upon  a  dyscrasiu,  ns  iu  purpura  /lauiup- 
rhagica,  the  hypodermic  injections  of  e-i^fK>tin  sometimes  pruJoee  the  happiest 
reaulU  (cases,  BtU.  Med.  Journ.,  il.,  1874;  P/ultid.  MeJ.  Tima,  vol.  v.). 
The  value  of  the  drug  in  hemorrhage  is  no  doubt  dupeudeut  upon  its  powor 
of  contnii.-ting  the  small  vessels.  As  has  already  been  iitsistcd,  culliquiitiTa 
sweating  is  due  to  a  relaxation  aSecting  the  capillaries,  and  therefore,  a  pi-iori, 
ergot  should  be  of  value  in  the  niffht-iiotats  of  phthius  and  similar  discnses. 
Dr.  Christmann  states  {Centralblatt  /.  d.  MciL  WUeeiisck.,  Nov.  18G3)  tlmt 
in  these  auten  he  has  seen  very  good  cSecIs  from  the  use  of  ergot  in  doses  of 
two  or  three  drachms  a  day. 

Allied  to  iu  use  in  hemorrhage  is  the  employment  of  ergot  in  eaiar 
of  tbe  tpleeii  from  various  causes.     Dr.  Da  Coeta  was  the  firet  to  t 
hypodermic  injections  of  the  drug  for  this  purpose,  and  he  claims  to  ll 
even  cured  Uukstmia  {AiTUr.  Journ.  Med.  Sci.,  Jan.  1875). 

It  was  tbe  physiological  action  of  ergot  upon  the  muscidar  fibres  IB.  j 
walls  of  the  vessels  ihut  led  Prof  Langenbcck  to  try  the  effect  of  the  ll 
dermic  injcclion  of  the  remedy  iti  ancnnsni.     The  result  obtained,  i 


ported  in  the  Berliaer  Klin.  WocAeitich.  (vi.,  1869),  was  surprising.  How 
&r  surgeons  have  followed  up  thia  matter  I  do  not  know;  but,  accovdiug  to 
Dr.  Paul  Vogt  (Berliner  Ktia.  H'ocAeiiscA.,  March,  1872),  Schneider  hns 
cured  a  ease  of  femoral  aneurism,  and  Dutoit  one  of  the  subclavian.  Vogt 
has  himself  employed  the  remedy  eueceasfully  in  a  vcrj  severe  cose  of  vari- 
cose veins  of  the  legs,  of  many  years'  elauding.  The  remedy  b  injected  into 
the  immediate  neighborhood  of  the  aneurism  or  varix,  one  or  two  gntiuB  of 
ergotin,  or  the  aqueous  estraet  of  ergot  dissolved  in  water  and  a  littie  alco- 
hol, being  employed  every  day.  A  good  deid  of  local  avrelling  and  hardness 
is  induced,  and  it  is  certainly  b  question  whether  the  good  achieved  hua  not 
been  simply  the  result  of  the  local  inflammation  set  up. 

Veiy  many  years  ago,  Dr.  F.  E.  Barlan-Fontajrol  proposed  {Joura.  dn 
Sci-  mid.  jrraliqact  de  M'iii>pelliet\  tomes  vl.,  vii.)  the  use  of  ei^ot  in  chronic 
d^tentcTT/  and  diarrhaa,  on  account  of  its  power  of  causing  c«ntntctioD 
of  the  capillaries ;  and  Massoliu,  in  an  cpideniic  of  ehronic  diiurhoea  among 
the  French  troops  serving  in  the  Orient,  found  that  the  suggestion  was  well 
timed.  Although  Barlou-Fonlayral  artierwards  published  a  book  {Le  Seigle 
ergoti  et  de  V A]pplicaiiim  de  CHegiitiae  d,  ta  Cure  de  la  Dymiiline  el  de  la 
liiarrlUe  iJiroiilquet,  Monljtctlier,  185SJ  Upon  the  subject,  yet  it  attracted  little 
or  no  attention.  In  1871,  Prof  A.  Luten,  of  Bheims  (Gaz.  Hebdomad., 
Oct,),  stated,  as  eometliing  nevr,  that  be  had  used  ergot  witli  remarkable 
BUeeess  Jn  a  violent  and  protracted  epidemic  of  dysenle:y ;  and  Dr.  A. 
Pulnibcrg  (Schmidt' t  Jahrh.,  Dec.  1871)  reports  coses  of  chronic  diarrbtBa 
cured  by  the  use  of  ergotin  after  the  failure  of  other  remedies.  Of  course, 
further  chuicol  experience  is  wanting  before  any  detiuite  conclusion  can  be 
arrived  at  as  to  the  value  of  ergot  in  these  diseases ;  but  its  use  certainly 
Beems  to  he  a  mtiouid  one. 

Another  employment  of  ergot  for  the  purpose  of  restraining  cxcossivo 
secretion  is  in  giiUictorrkaa,  iu  which  afieetiou  it  has  been  used  with  success 
by  Dr.  Le  tiendrc  (Bull.  T/ieraji.,  t.  Ixxvii.  p.  '^Hii),  who  was  led  to  employ 
it  by  an  obticrvation  of  Drs.  Poyet  mid  Conimiu'nioiid(.'tii;i((/.  de  la  Sue.  de 
Mid.  de  Saint- Eiie line  el  dt  la  Loire,  16G3j  tbul  wet-nurses  fed  upon  ergot- 
iKcd  bread  lost  their  milk. 

The  use  of  ergot  in  diseasea  of  the  nervous  system  has  recently  sMrarted 
a  good  deal  of  attention.  It  would  appear  to  be  usijecially  indicated  in  oon- 
geation  of  the  nerve-centres,  and  in  coageitiun  of  the  cvrd  has  been  especially 
commended  by  Brown -SCquard,  Hammond,  Beard,  and  others.  I  have  em- 
ployed it  with  most  excellent  results  in  numerous  cases,  and  there  eau  be  no 
doubt  as  to  its  great  value  when  given  in  sufficiently  large  doses.  In  other 
diseases  of  the  nervous  system  its  use  is  not  so  clearly  established,  Dr. 
Ilampel  {Practiliontr,  vol.  i.  p.  263)  recommends  it  in  whu'jping-coitgh, 
!Mr.  Woakes  believes  the  pain  of  neuralgia  (Iliid.,  p.  257)  to  be  duo  to 
congestion  and  serous  effusion  into  the  nerve-shea ths,  and  bos  used  ergot  with 
very  good  results.      Dr.  Daniel   U,  Kitfheu  {Amer.  J'jurti.  •>/  Jitsaii.,  July, 


6S4 


LOCAL  REMEDIES. 


1873)  has  emplojed  it  with  grent  success  tn  headtuhfs  of  th«  most  iIltmw 
and  even  opposite  origius,  and  bos  cured  (?)  epilepig  with  it.  In  the  Utler 
disease  he  contiuuea  its  use  for  moaths. 

In  1S72  (.Berliner  Klin.  Wocheiadi.,  June  IT),  Prof.  Hildebnujdt  an- 
□Donced  tliat  iu  nine  cases  of  fibrnid  tumori  of  tlie  uterus  ho  had  used  with 
the  utmost  advantage  hypodermic  injections  of  er^tin  ;  tind  this  pnw^tiec  liaa 
b6«n  followed  very  widely  on  this  continent.  It  is  scoruely  to  be  doubted 
that  cures  are  sometimes  effected,  but  probubly  in  the  majority  of  cases*  the 
drug  simply  lessens  the  uterine  congestion,  mid  does  good  precisely  as  it  doe* 
in  chronic  gabacuie  metrilu  and  in  tubiiivfilutioa  and  hi/ptrtrojihtf  of  the 
HttTtts  (Meadows,  Practitioner,  vol.  i.  p.  166) ;  It  may  be  thftt  sometiinea 
it  strangles  the  growth  by  causing  uterine  contractiotis.  If  the  hitter  be 
the  case,  a  cure,  as  is  auggcated  by  Prof.  Goodell  (Proceed.  Med,  Son. 
Peitnsfflpaaia,  1873),  la  lo  be  expected  from  the  remedy  only  in  mural 
submucoid  tumors. 

An  objection  to  the  method  of  Hildebrandt  is  the  great  pain  and 
inflammation  which  often  result ;  and  Goodell  proposes,  oe  a  substitute,  the 
use  of  enemata  or  GUppoBitorles  containing  the  drug. 

Very  recently,  led  bya  fancied  resemblance  between  tlie  physiologic*]  action 
of  ergot  nnd  that  of  quinine.  Dr.  Duboug  has  proposed  tlie  fungus  as  a  soo- 
cedanoum  to  the  alkaloid  in  malariiii  fcBfrs,  and  in  support  of  bis  views  hu 
poblisbed  a  book  eulitJcd  Rcchcrchet  siir  kt  PropriiUt  thh-apcutii^uet  da 
Seigle  trgoti,  Paris,  1873.  lie  brings  forward  some  cridenee  of  the  raltw 
of  the  remedy ;  but  probably  the  hitter  will  shore  the  fute  of  the  older  sub- 
Btitutes  for  the  South  American  specifio.  Dr.  Th.  Clenietis  {Deultchex  KltHik, 
1865,  p.  267)  affirms  that  ergot  affords  the  most  potent  relief  in  the  anmto- 
niaeitl  a/slorrlura  of  paraplegics.  He  gives  it  internally,  but  especially  usee 
injections  into  the  bladder  of  a  solntion  of  crgolJn  (gr.  ii  to  f  5v). 

ToXIcoLOOY. — Knuugh  has  already  been  snid  in  regnrd  to  the  ouutc  poi- 
soning by  ergot,  except  It  be  to  state  that,  when  abortion  is  thretttcncd  from 
ita  iiig«gtiun,  in  the  maintenana^  of  perfect  quiet  and  in  the  free  exhibition 
of  opium  are  lo  be  found  all  the  measures  of  relief  at  our  comniuud. 

Since  the  days  of  Oaien,  tliere  have  swept  over  largi^r  or  smaller  districts 
of  Europe  epidemics  of  diseases  which  have  been  attributed  lo  eigot.  In 
many  parts  of  Europe,  lye  bread  forms  the  great  staple  artide  of  fuod  of  the 
lower  classes.  It  always  coutains  a  small  quantity  of  ergot,  bat  nut  enough 
to  have  any  deleterious  effect  upon  the  health.  When  the  summor  is  wet 
and  cold,  the  rye  becomes  very  extensively  ei^tiied,  so  that  the 
Btitutes  a  large  proportion  of  the  materials  entering  into  the  bread, 
under  these  circumstances  that  there  occur  those  epidemics  of 
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cbronio  erotic  poisoning  which  have  been  recorde<l  frnm  time  to  time  since 
the  da}-s  of  Galen  and  of  Ciesar.  It  is  not  nlwayE  the  rye  which  esuaes  tliesc 
frightful  losses  of  life,  aa  Hcusingor  (Joum.  fiir  Pharmaoilyit.,  Bd,  i.  p. 
405)  hns  tmced  one  epidemic  to  diseased  oata.  Before  going  farther,  it  seems 
proper  to  state  that  no  less  an  authority  than  Trousscnn  and  Pidoux  asserts 
that  these  epidemics  are  not  dependent  Upon  any  BpeciGc  action  of  ergot,  but 
are  either  epidemics  of  blood-diseases  or  Eiimply  the  resnlts  of  improper  and 
insufficient  food, — merely  the  outcomes  of  poverty,  wreteliedness,  and  famine. 
It  BccmB  to  me  indisputable  that  some  of  the  various  epidemics  which  have 
been  recorded  were  of  this  character,  but  certainly  it  is  no  less  indisputable 
that  Dtliers  were  not.  Moreover,  i^uite  numerous  scattered  cases  are  on 
record  in  which  a  few  persona  or  a  family  have  been  affected  with  ergotism 
unmistakably  traceable  to  the  use  of  bread  largely  composed  of  the  fungus. 

The  scope  of  the  present  work  is  such  as  to  forbid  my  entering  into  an 
elaborate  discussion  of  the  epidemics  of  ergotimi,  especially  as  the  aabject 
has  no  practice]  bearing  so  far  as  the  American  professioD  is  concerned,  unce 
the  absence  of  deep  poverty  is  so  complete  in  our  country  that  no  one  would 
feed  on  Inrgely  ergoti»ed  bread,  and,  in  fact,  no  case  of  ergotism  baa  as  yet 
been  recorded  as  occurring  in  the  United  States.* 

Tliere  are  two  varieties  of  ergotism,  the  spaamodie  and  the  gangrenous. 

Gangrenoiu  urifutUm  has  been  capecially  observed  in  France,  and  is  be- 
lieved to  ho  the  same  as  the  Ignu  Sacfr  or  the  fyiU  S'lncti  Anlonii  of  the 
Middle  Ages, — an  affection  which  in  922  killed  forty  ihousand  persons  in 
Southwestern  France,  and  in  112S-29  fourteen  thousand  in  Paris  alone.  It 
generally  commenees  with  itching  and  formications  in  the  feet,  severe  pain 
in  the  back,  contractions  in  the  muscles,  nausea,  giddiness,  apathy,  with 
abortion  in  pn^ant  women,  in  suckling  women  drying  of  the  milk,  and  in 
maidens  amcnorrhoea.  After  some  time,  deep,  heavy,  aching  pains  in  the 
limbs,  an  intense  feeling  of  coldnera  with  real  coldness  of  the  surface,  deep 
apathy,  and  a  sense  of  utter  wcuriness,  develop  themselves.  Then  a  dark- 
red  spot  appears  on  the  nose  or  on  one  of  the  extremities ;  all  sensation  is 
lost  in  the  affected  part ;  the  skin,  perhaps  over  a  large  surface,  assumes  a 
livid  red  hue,  and  in  the  foci  of  local  changes  bullte  filled  with  serum  appear. 
The  adynamic  symptoms,  in  severe  cases,  deepen  as  the  gangrene  spreads, 
unti!  finally  death  puts  an  end  to  the  scene.  Very  generally  the  appetite 
and  digestion  are  preserved  to  the  last,  and  not  rarely  there  is  an  almost 
ferocious  hunger.  The  gangrene  is  gcnerully  dry,  the  parts  withering  and 
mummifying  ;  but  sometimes  it  is  moist,  and  pyemic  eymptoma  may  even 
be  developed.  Of  course  a  very  large  number  of  cases  do  not  terminate  in 
death  ;  but  the  part  immediately  affected  is  generally  lost.     In  these  cases 
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the  loea  innst  ppurraUy  are  the  portion  deatroycd,  but  it  itifiy  be  any 
all  nf  the  extremitiiis;  and  the  noae,  lipa,  ears,  and  cvrn  the  buttocks, 
lim«  bear  the  brunt  of  the  diiorder. 

Sparmodie  ergotUm  may  in  the  lighlcst  cases  be  manifested  only  hy  itch- 
ing*, formications,  numbness,  or  complete  anasathesia  of  the  fingpre  and  toca 
or  of  the  bnttocka,  and  by  gHstro-inteatiniil  irritation,  as  bIiowd  l>y  colic, 
vomiting,  diarrhoea,  or  constipation,  and  withal  a  raveuons  hiin^r.  In  mure 
severe  ca^es  these  tnanifestationa  arc  intensified,  and  epusiuodic  srmptMns 
appear,  violent  and  painful  tonic  contractions  affecting  eapooially  the  fleson 
of  the  extremities,  interrupted  at  timefi  by  intervals  of  quiel,  but  gradunlly 
growing  into  severe  general  tetanic  paroiysms,  with  opisthotonos  and  eniprus- 
thotonos.  In  the  inlervaU  there  are  very  generally  musciilftr  tremblings, 
and  Hs  the  case  progrcssea  there  are  developed  cerebml  mnnircslntioriB,  such 
as  disturbances  of  vision,  photophobia,  chromopsia,  hemiopin,  and  periodio 
amblyopia  and  amauroeis,  giddiness,  cataleptic  and  epileptic  pnmxysms  with 
or  without  loss  of  consciousneas,  delirium,  and  idiocy.  Qnstro-int«8tinal 
symptoms  are  always  very  marked,  hut  with  them  is  a  cliaractcristic  raven- 
ous hunger  and  a  longing  for  snur  fond  and  drink.  The  skin  is  earthy  or 
yellowish  in  iia  tint,  often  spotted  with  boils  or  pustules  iir  seini-giniigrpnoiu 
vcaiclcs.  Death  is  apparently  caused  by  exhaustion ;  and  !n  those  that  i^ 
cover,  various  local  paralyses,  habitual  spasms,  amaurosis,  mental  nlicrrBtioiLS, 
or  even  idiocy,  oflen  remain  through  life.  In  a  fi->w  coses  the  Hymploma 
arc  still  more  violent,  and  the  spinal  and  ccrebnd  diHturhances  soon  lead  to 
death. 

In  some  epidemics  of  ergotism  the  cases  have  been  a  mixture  of  the  egt^. 
modic  and  gangrenous  forms  of  the  disease. 

Admi.nibtratios. — Ergot  may  be  given  in  powder,  but  at  present 
method  is  very  rarely  used :  the  dose  is  half  a  drachm  to  two  drachrasL    ' 
U.S.  Pharmacopoeia  recogniwe  a  teinr  (  V'imim  Ergolm, — Ji  to  fjvil) 
fluid  fxfracC  {Extractwn  Ergutx  Finidiim.').     The  first  of  these  is  k 
preparadon  for  internal  use,  and  may  be  adminisl^red,  as  an  ecbolic,  ia 
of  half  an  ounce  to  two  ounces.     The  fluid  extract  (I'harmaeopwiaof  V 
is  prepared  by  exhnusting  ergot  with  a  menstruum  composed  of  alcohol,  n 
and  glycerine,  adding  acetic  acid,  and  evaporating.     If  carefully  made, 
an  efficient  preparation,  and  closely  represents  tlie  drug  drnchm  f(>r  di 
The  usual  ecboliu  dose  is  one  to  two  drachms.     In  nervous  disease) 
larger  doses  are  rcc|iiircd:  thus,  in  congestion  of  the  spinal  curd  I 
commence  with  half  un  ounce,  and  increase  it  to  an  oumv  tbrw  times 
The  fluid  extract,  containing  so  much  acid  and  not  being  thoroughly  e 
in  wat^-r.  is  not  so  good  for  hypodermic  use  as  the  so-called  Brgotin,  of 
two  varieties  Lava  boeo  proposed,  that  of  Bonjcan  aud  that  of  Wi 
Boiijcan's  crgotin  is  made  by  eihauating  the  ergot  with  water,  ev« 
to  the  consislency  of  a  syrup,  precipitating  the  albumen,  gum,  etc., 
«xoem  uf  alcohol,  decanting  the  clear  liquid,  and  evaporating  to  the 
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ency  of  a  soft  extract.  This  ergotin  is  believed  to  be  about  ten  or  eleven 
times  as  strong  as  ergot,  five  or  six  grains  of  it  representing  about  a  drachm 
of  the  drug. 

The  ergot  of  Wiggers  simply  contains  everything  in  the  ergot  which  is 
insoluble  in  water.  By  very  careful  experiments,  Kbhier  (  Virchow's  Archivj 
Bd.  Ix.)  has  proven  that  Wiggers's  preparation  has  no  influence  upon  the 
circulation,  but  in  toxic  dose  produces  violent  convulsions.  It  is  plain  that 
it  ought  not  to  be  employed  therapeutically.  Bonj can's  ergotin  is  that 
usually  kept  in  our  pharmacies,  and,  unless  it  be  for  ecbolic  use,  certainly 
represents  all  the  virtues  of  the  remedy. 

The  following  formula  of  Dr.  Keating  probably  offers  as  good  a  prepa- 
ration of  ergot  for  hypodermic  use  as  can  be  had :  B  Ergotinae,  gr.  xlv ; 
glycerinjB,  aquae  destillatae,  &a  Rev.  Twenty  to  thirty  drops  of  this  may 
be  given  at  once.  It  is  stated  that  the  danger  of  severe  local  trouble  is 
much  lessened  by  plunging  the  nozzle  of  the  syringe  deeply  into  the  mus- 
cular tissues.  Dr.  Squibb,  one  oif  the  best  pharmacists  in  the  world, 
claims  that  the  best  preparation  for  hypodermic  use  is  made  by  inspissating 
a  fluid  extract,  prepared  according  to  the  process  of  the  Pharmacopoeia  of 
1860,  at  a  low  heat  (122°  F.),  dissolving  the  spongy  residue  as  needed 
in  water,  and  filtering :  each  grain  of  the  solid  extract  thus  formed  is  be- 
lieved to  represent  six  of  the  crude  drug.  There  is  other  testimony  besides 
that  of  Dr.  Squibb  as  to  the  great  eligibility  of  a  filtered  solution  of  his 
extract  for  hypodermic  use. 

GossYPii  Radicis  Cortex,  U.  S. — The  root  of  the  ordinary  cotton-plant 
is  asserted  to  be  used  by  the  negroes  in  various  portions  of  the  South  as  an 
ahorfi/acientj  and  Dr.  Bouchelle,  as  long  ago  as  1841,  claimed  for  it  medical 
properties  similar  to  those  of  ergot.  It  has  not,  however,  come  into  general 
use,  and  our  knowledge  of  its  properties  is  at  present  very  scanty  and  un- 
certain. The  oxytocic  dose  of  a  decoction  (Jiv  in  a  quart  of  water  boiled 
to  a  pint)  is  stated  to  be  a  wineglassful,  to  be  repeated  every  thirty  minutes 
as  necessary.  The  remedy  has  also  been  employed  in  amenorrhea  and  in 
df/smenorrhcea,  in  which  diseases  from  three  to  five  grains  of  a  solid  aqueous 
extract  have  been  given  three  times  a  day. 


SiALAaoouES  are  medicines  which  increRse  the  flow  of  sttlim  wiJuf  On 
buccal  mucus.  Various  suhstancea,  SHch  as  mercury,  when  tokco  inltfiullj, 
affect  the  mouth  and  its  tributary  glands  in  such  a  way  as  to  produce  di* 
tion :  these  substances  are,  however,  never  employed  id  medicine  fur  llu 
purpose,  »?  that  practically  sialagugues  are  local  remedies  acting  hy  th«  i» 
ductiot]  of  a  local  impression  on  the  mouth.  The  influence  which  IheyenK 
ia  a  stimulant  one,  and  moet  of  them  nre  more  or  less  irritant.  Tbsy  m 
used  to  effect  two  distinct  purposes.  Some  of  ihcm  dissolved  in  the  «Un 
pass  over  the  mucous  membranes  not  only  of  the  mouth  but  liso  of  tlw 
fauces  and  of  the  epiglottis,  uud  exert  upon  them  a  dlreot  Btimulsnl  ioli^ 
ence.  Other  eialagoguea,  by  exciting  a  very  great  flow  of  saliva,  seem  t« 
lessen  the  congestion  of  the  part. 

In  reference  to  the  first  of  these  modes  of  action,  si ulagogues  ntvmiplojtJ 
in  relaxed  conditions  of  the  mucous  membnuie  of  the  fauces,  and  even  uf  tlie 
larynx.  Chief  nmong  the  substances  so  used  is  (.-ubebe,  whi(^  when  iIo«l; 
chewed  in  the  month  exerts  a  very  decided  local  influenutt,  and  b  nsefal  in 
relaxation  of  the  fauces,  of  the  uvula,  and  even  of  the  upper  portious  of  llw 
larynx.  Either  in  form  of  the  berries  or  made  into  loxungcfi,  cubebs  is  macli 
used  by  public  speakers;  and  in  the  koartmeii  firom  relaxation  fcllowing 
over-use  or  slight  inflammation,  it  ia  often  very  efficient. 

Through  their  depletory  influence,  sialagoguea  are  sometimes  nscfnl  in 
allaying  rheumatic  foolkache,  or  other  rheumatic  irritations  about  the  jun- 
The  only  remedy  of  the  cliisa  employed  for  the  purpose  and  requiring  »ttj*' 
rate  notice  here  is  pellilory, 

PvRETHRiTM,  or  PelUfory,  is  the  product  of  (he  Anscyclns  Pyrelhrnm,  t 
small  herbaceous  perennial,  growing  in  the  neighborhood  of  the  Meditenv 
nean.  It  is  a  small  root,  about  the  size  of  the  little  finger,  wrinkled  Inngi- 
tudiually,  light  brown  externally,  with  bright,  shining  spots  on  the  snrGiet, 
hard,  brittle,  witb  a  resinoid  radiated  fracture.  It  is  inodorous,  and  irben 
chewed  is  at  first  almost  tasteless,  hut  soon  becomes  acidulous,  saline,  atiil 
acrid,  and  produces  a  veiy  persistent  burning,  tingling  sensation,  which  b 
accompanied  by  a  proliisc  flow  of  saliva.  Half  a  dracbm  to  one  dndin  of 
it  may  he  chewed  at  a  time  in  painful  rheumntic  affeetwms  of  the  face,  id 
toothai;ht,  in  refaxntton  of  the  uvula^  and  in  similar  disorders. 
528 
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These  are  substanoea  employed  to  act  upon  the  rnnoous  membrane  of  the 
nose.  Strictly  speaking,  the  term  should  be  applied  only  to  those  drugs 
which  are  used  to  excite  secretion  in  the  nasal  mucous  membrane.  Such 
remedies  are,  however,  so  rarely  used  as  to  be  by  themselves  scarcely  worthy 
of  notice.  The  employment  of  irritating  vapors  to  arouse  the  nerve-centres 
by  stimulating  the  nerves  distributed  in  the  nasal  mucous  membrane,  is  a 
very  old  and  a  very  popular  custom.  Smelling-talU^  or  preparations  of 
hartshorn,  so  much  used  by  ladies  as  a  slight  stimulant,  and  by  others  in 
reviving  those  who  are  suffering  from  or  threatened  with  fainting,  act  in  this 
manner.  The  ammonia  held  close  to  the  nostrils  brings  about  the  reaction, 
not  by  any  direct  stimulating  action  on  the  circulation,  but  by  irritating  the 
nasal  mucous  membrane,  as  b  proven  by  the  rapidity  of  its  influence  and  by 
the  exceedingly  minute  quantity  which  will  sometimes  act  efficiently.  In 
the  use  of  hartshorn,  especially  with  young  children,  it  is  necessary  to  exer- 
cise care,  lest  injury  should  be  done  to  the  delicate  mucous  membrane.  The 
only  errhine  used  for  the  purpose  of  influencing  affections  of  the  nasal 
passages  themselves  which  is  worthy  of  mention  here  is  cubeh».  This  fireely 
snuffed  up  in  powder  is  very  useful  in  acute  coryza,  after  the  first  stage  of 
congestion  and  dryness  has  passed  away. 
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Counter-irritcUion. — Almost  from  time  immemorial,  physicians  Lave  be> 
lieved  that  morbid  processes  in  deep-seated  or  superficial  organs  could  be 
modified  by  irritations  artificially  induced  in  distant  parts.  To  the  drags 
used  for  producing  these  remedial  irritations  the  name  of  revnlsives  or 
counter-irritants  has  been  given,  the  process  being  called  revulsion,  or  coun- 
ter-irritation. Latterly,  the  value  of  these  remedies  in  disease  has  been 
questioned,  chiefly  because  not  only  were  the  accepted  theories  of  their 
action  deemed  untrue,  but  any  explanation  of  how  they  do  what  is  claimed 
for  them  was  asserted  to  be,  in  the  present  state  of  our  knowledge,  incon- 
ceivable. 

Evidently,  in  studying  the  matter,  the  inquiry  should  be  divided  into  two 
parts,  and  fact  should  be  separated  from  theory ;  the  effort  being  made  to 
ascertain,  first,  whether  experience  does  or  does  not  demonstrate  that  it  is 
possible  by  an  irritation  to  affect  a  distant  part  which  has  no  apparent  con- 
nection with  the  scat  of  the  new  irritation ;  second,  whether  the  facts  taught 
by  experience  are  in  truth  irreconcilable  with  reason.     In  regard  to  the  first 
part  of  this  inquiry,  it  seems  to  me  indisputable  that  experience  does  teach, 
in  the  most  unequivocal  manner,  that  an  organ  may  be  affected  through  a 
distant  part.     There  are  physiological  proofs  of  this,  which  it  is  only  neces- 
sary to  allude  to :  such  is  the  relation  of  the  uterus  and  the  mammary  glands. 
The  proofs  which  may  be  dmwn  from  disease  are,  however,  much  more 
numerous  and  striicing.     Thus,  it  is  well  known  that  in  mumps  there  may 
be  relief  of  an  existing  irritation  of  the  salivary  gland  by  a  new  irritation 
of  the  testes ;  in  gout,  the  swelling  of  the  toe  will  relieve  the  disordered 
digestion,  etc.     If  it  be  affirmed  that  these  phenomena,  happening  during 
the  existence  of  a  blood-disease,  arc  sui  generis^  the  objection  cannot  be  made 
to  the  paraplegia  produced  by  the  irritation  of  a  calculus  in  the  kidney,  or  to  t 
the  headache  due  to  the  irritation  of  the  gastric  mucous  membrane  by  acid, 
or  to  the  shoulder-pain  of  disea.sed  liver,  or  to  the  amaurosis  caused  by  the 
irritation  of  a  decayed  tooth.    A  well-known  experiment  of  Brown-S<»quard*s 
illustrates  the  point  so  well  that  it  may  be  quoted.     In  it  he  found  that  if 
one  sciatic  nerve  of  a  guinea-pig  be  cut,  epileptic  attacks  may  be  produced 
by  gently  rubbing  the  back  of  the  ear  upon  the  same  side.     A  very  curious 
instance  of  an  external  irritation  affecting  a  deep-seated  part  is  the  duodenal 
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ulcer  produced  by  burns,  especially  of  the  abdomen.  The  pathological  evi- 
dence of  the  truth  of  the  present  proposition  is  simply  overwhelming,  and 
facts  might  be  brought  forward  almost  indefinitely  to  show  that  irritations 
are  capable  of  afifccting  the  functions  and  nutrition  of  distant  parts.  This 
being  true,  surely  it  is  in  the  highest  degree  reasonable  to  suppose  that  arti- 
ficial irritations  can  in  a  greater  or  less  measure  be  controlled  so  as  to  affect 
the  distant  organ  for  good  and  not  for  evil. 

Clinical  experience  has  certainly  demonstrated  that  this  can  be  done.  The 
va  ue  of  any  individual  counter-irritant  in  this  or  that  disease  is  not  the 
present  question  ;  but  certainly  no  physician  who  has  had  any  practice  can 
have  failed  to  see  instances  of  relief  from  the  use  of  counter-irritants.  A 
case  of  obscure  brain-trouble  recalls  itself  at  present  writing,  in  which  stupor 
and  a  clear  intellect  alternated  at  will,  according  as  the  drastic  cathartic  was 
given  or  withheld.  The  relief  of  abdominal  pain,  or  "  stomach-ache,"  by  a 
mustard  plaster,  is  a  daily  nursery  experience. 

From  what  has  been  already  stated,  it  may  be  laid  down  as  proven  beyond 
cavil — first,  that  we  have  power  to  influence  internal  morbid  processes  by 
creating  external  irritations ;  second,  that  the  fact  of  counter-irritation  exists, 
whether  we  can  or  cannot  explain  its  rationale. 

Physiological  knowledge  is  not  yet  sufficiently  extensive  to  enable  us  to 
perfect  a  theory  of  counter-irritation.  The  action  of  these  remedies  is  com- 
plex, but  I  think  can  be  explained  at  least  in  part.  There  is  only  a  certain 
amount  of  blood  in  the  body.  If  it  be  accumulated  in  one  place,  it  cannot 
be  in  another.  Thus,  the  difficulty  of  studying  after  a  hearty  dinner  prob- 
ably depends,  as  do  the  cold  feet  so  common  in  feeble  persons  under  such 
circumstances,  upon  the  accumulation  of  blood,  and  probably  also  of  nervous 
energy,  in  the  digestive  organs.  Now,  by  artificial  interference,  by  deter- 
mined study,  by  violent  exercise,  we  can  often  draw  the  blood  away  from  the 
alimentary  apparatus  into  the  cerebrum,  or  into  the  motor  system,  and  pro- 
duce indigestion.  Clinical  experience  proves  that  we  can  also  reverse  this 
process.  The  brain  is  excited,  the  blood  is  concentrated  in  it,  congestion 
exists,  inflammation  is  threatened ;  a  drastic  cathartic  is  given,  the  blood  is 
drawn  into  the  intestinal  canal,  and  by  revulsion  the  brain  is  relieved.  Cer- 
tainly this  is  not  mysterious,  not  inexplicable.  All  forms  of  counter-irrita- 
tion cannot,  however,  be  explained  on  the  above  principle.  It  is  a  probable, 
but  not  a  positive,  teaching  of  modem  physiology  that  there  are  nerves  which 
preside  over  nutrition, — the  so-called  trophic  nerves.  If  this  be  so,  it  is  to 
be  expected,  a  priori^  that  peripheral  irritations  will  cause  reflex  alterations 
of  nutrition,  precisely  as  they  cause  reflex  disturbances  of  the  motor  func- 
tions. Further,  whether  these  trophic  nerves  do  or  do  not  exist,  there  are 
vaso-motor  nerves,  and  the  duodenal  ulcer  of  bums  is  a  positive  proof  that, 
either  through  the  trophic  or  through  the  vaso-motor  nerves,  extemal  irrita- 
tions do  produce  internal  reflex  alterations  of  nutrition.  The  sympathetic 
ophthalmia  caused  by  a  morbid  eye  in  its  healthy  fellow,  or  induced  by  a 
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A  Ux>th,  is  another  instAnoe  of  this  rc6ei  alteration  of  outritioa. 
true,  it  seems  to  me  absurd  to  atate  that  it  is  impossible  to  cone 
1  external  counter- iiritout  cau  affect  the  nutrition  of  a.  deep- 


It  is  evident  that  in  ail  the  cosea  which  have  been  uientionod  of  eslernal 
irrilaUon  causing  disease  in  a.  dtstaut  organ,  there  la  uo  durect  coniiiiiuiicjtiion 
between  the  part  irritated  and  the  orj^au  which  is  secondarily  affected.  And 
clinical  experience  oouGnus  the  evident  deduction  from  this, — re.,  thai  it 
u  impossible  to  detennine,  eicept  by  erperimeut,  where  tlie  counter-trriiant 
should  be  placed  to  affect  most  powerfully  auy  given  organ.  Il  has,  liow- 
erer,  been  cliDJcally  demonatratod  that  the  general  law  for  deep-scalod  porta 
is  that  the  revulsanl  should  be  put  directly  over  the  part.  When  a  super- 
ficial action  is  dwircd,  other  directions  are  needed.  We  are  indebted  to  Dr. 
Anstie  for  pointing  out  what  appears  to  be  another  law, — ^namely,  that  when 
a  superficial  part  supplied  by  the  anterior  branches  of  a  spinal  nen-e  is  to 
be  affected,  the  counter-irritant  should  be  placed  over  the  posterior  roots  of 
the  nerve.  Not  only  can  obstinate  neuralgia  often  be  relieved  hy  this  rcflei 
action,  hut  also  the  inflammatory  changes  so  of\en  coincident  with  interooatal 
neuralgia.  The  law  seema  also  to  apply  to  cervical  nerves,  since  the  proper 
position  for  the  blister  in  facial  tiigeminol  neuralgia  is  back  of  the  ew  or  OD 
the  nape  of  the  neck. 

Counter-irritunU  maybe  conveniently  arranged  under  two  heads:  lat, 
those  nhich  produce  a  decided  structural  alteration  of  the  skin,  including 
ejiitpatlic* ;  2d,  those  which  do  not  provoke  decided  alterations  of  dermal 
structure,  the  ru&e/ircieii'f.  The  indications  fur  the  use  of  these  nubstances 
c*ii  best  be  considered  under  then-  respective  headings. 

As  is  well  known,  any  sthenic  influiuniation,  if  of  sufficient  extent  and 
intensity,  may  eicite  the  general  system  even  to  the  point  of  high  fever.  In 
this  respect  inflammation  of  the  skin  dues  nut  differ  from  that  of  other 
organs.  Hence  dermal  irritanta  have  a  direct  tendency  to  arouse  or  excite 
the  system,  and  may  be  used  as  general  stimulants.  It  will  be  seen  a 
that  il  is  the  nervous  and  arterial  aystem.'t  which  atuue  fuel  thi^  infli 
Hence  the  irritants  should  not  be  relied  upon  in  cases  of  exhaustion,  for 
only  possible  source  of  absolute  increase  of  power  to  the  system  is  in  fbod: 
and  in  exhuustion  those  stimulants  should  be  employed  whieh  iucrcoac  tha 
power  of  assimilating  food.  For  this  reason,  exlernitl  irritants  are  useHil  aa 
stimulants  in  conditions  of  depression  rather  tliun  of  exhuustion.  Such 
conditions  of  depression  exist  in  iiciiie  cullupse  from  any  cause,  in  "  nhock" 
following  injuriisi,  in  the  Srst  stage  of  perni'ciota  malarial j'erer,  m  tiiake- 
bite,  and  in  other  coses  when  the  powers  of  the  system  are  suemtngly  ovar- 
wlielmed  by  some  depressing  agency.  The  rubefacients  are  preferable  lo 
blisters  for  this  purpose,  because  their  local  Hfler<uffeetfi  vta  ooiuparativvly  so 
trifling  that  they  can  without  injury  be  applied  tu  a  Tory  large  exiont  ofthk 
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Epispastics,  vesicatories,  or,  more  colloquially,  blisters,  are  substances 
which  are  used  by  the  physician  to  produce  that  peculiar  inflammation  of  the 
cuticle  and  outpouring  of  serum  known  as  a  blister.  The  immediate  effect 
of  a  blister  is  more  severe  and  more  permanent  than  that  of  a  rubefacient 
Blisters  are  especially  useful  in  inflammations  of  serous  membranes,  such  as 
pleuritis  and  peritonitis;  are  very  strongly  recommended  by  some  prac- 
titioners in  parenchymatous  inflammations,  such  as  pneumonia;  and  are 
often  of  service  in  neuralgia,  and  in  other  forms  of  nervous  irritation,  such 
as  the  maniacal  delirium  of  fevers,  when  dependent  upon  the  irritant  action 
of  a  blood-poison,  and  not  upon  exhaustion.  The  amount  of  serum  which 
is  poured  out  from  a  blister  is  sometimes  quite  large,  and  vesicants  have  even 
been  used  to  relieve  dropsy.  In  general  dropsy,  their  use  is  simply  unjusti- 
fiable ;  but  in  local  dropsies,  as,  for  example,  serous  eflusion  into  the  pleural 
sac  or  into  the  pericardium,  dependent  upon  local  disease,  they  often  do  good, 
not  only  by  afiecting  favorably  the  disease-process,  but  also  by  hastening  the 
removal  of  the  eff'usion. 

In  some  chronic  affections,  long-continued  severe  counter-irritation  is  re- 
quired :  in  such  cases  a  blister  may  be  ^'  kept  open"  by  the  use  of  stimulating 
ointments,  such  as  the  unguentum  mezerei.  In  chronic  inflammation  of  the 
joints,  repeated  blistering  is  very  oflen  of  service.  When  the  inflammatory 
action  is  rheumatic,  in  my  experience  better  results  arc  obtained  by  repeated 
blistering  than  by  keeping  a  blister  sore  by  means  of  irritants.  In  neuritis, 
whether  rheumatic  or  otherwise,  blisters  are  often  of  service :  they  should 
be  applied  as  a  long  narrow  strip  along  the  course  of  the  nerve.  In  obsti- 
nate local  neuralgia,  very  mild  blistering  over  the  seat  of  pain,  or  in  accord- 
ance with  Anstie's  law,  is  sometimes  advantageous. 

The  coutra-indications  to  the  use  of  blisters  are  high  arterial  and  febrile 
excitement  and  a  decided  want  of  vital  power.  In  the  former  case,  the  irri- 
tating influence  which  they  exert  upon  the  general  system  may  increase  the 
constitutional  disturbance  to  such  an  extent  as  to  do  far  more  injury  than 
any  local  benefit  derived  from  them  can  do  good.  When  the  vitality  is 
very  weak,  blisters  may  give  rise  to  sloughing  ulcers,  which,  refusing  to 
heal,  may  waste  very  seriously  the  already  exhausted  system.  Hence,  in  all 
acute  diseases  of  such  type  that  the  nutritive  forces  are  exceedingly  de- 
pressed, blisters  must  be  avoided,  or  must  only  be  used  with  great  caution. 
For  the  same  reason,  great  care  must  be  exercised  in  their  employment  in 
the  very  young  or  the  very  aged.  Very  rarely  indeed  is  a  blister  called  for 
in  the  case  of  a  young  infant,  and,  when  employed,  it  should  be  allowed  to 
remain  in  contact  with  the  skin  only  just  long  enough  to  produce  slight 
redness,  and  the  complete  vesication  should  be  obtained  by  the  use  of  the 
poultice. 

There  are  various  substances  which  are  capable  of  producing  vesication, 
but  the  only  one  in  ordinary  use  is  cantharides.  In  cases  of  emergency,  a 
blister,  it  is  said,  may  be  raised  in  a  very  few  minutes  by  the  use  of  the 
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ttronger  wafer  of  ammonia^  a  little  of  which  18  to  be  kept  in  contact  with 
the  skin  by  means  of  an  inverted  watch-glass.  It  is  necessary  to  watch  the 
process  closely,  and  to  remove  the  irritant  so  soon  as  vcsicatioQ  has  oocarred, 
as  the  ammonia  is  very  capable  of  causing  sloughing. 

OANTHABIS-OANTHABIDES.  U.S. 

The  dried  bodies  of  the  Cantharis  vesicatoria,  a  beetle  inhabiting  South- 
ern Europe,  and  coming  into  commerce  in  Spain,  Italy,  Sicily,  and  the 
southern  provinces  of  Russia.  Spanish  flies  are  from  half  an  inch  to  nearly 
an  inch  in  length,  and  two  to  three  lines  in  breadth,  and  have  a  large  heart- 
shaped  head,  and  brilliant  metallic-green  elytra  or  wing-cases.  Their  odor 
during  life  is  very  strong  and  fetid,  but  is  almost  entirely  lost  in  drying ; 
their  taste  is  urinous,  very  burning,  and  acrid.  They  are  taken  in  May  and 
June,  when  they  swarm  on  the  trees  which  they  affect,  by  beating  the 
branches  early  in  the  morning,  when  the  insects  are  torpid  from  the  cold, 
catching  them  upon  linen  sheets,  and  plunging  them  into  hot  vinegar  and 
water,  or  exposing  them  to  the  fumes  of  boiling  vinegar.  In  some  places 
they  are  gathered  by  smoking  the  trees  with  the  fumes  of  burning  brim- 
stone. When  ground,  Spanish  flies  afford  a  grayish -brown  powder,  full  of 
minute  greenish  spangles,  the  remains  of  the  feet,  head,, and  wing-cases. 
The  active  principle  of  cantharides  is  Cantharidin^  which  occurs  in  white 
crystalline  scales,  is  inodorous,  tasteless,  insoluble  in  water,  nearly  so  in  cold 
alcohol ;  soluble  in  ether,  benzole,  the  oils,  and  very  freely  so  in  chloroform. 
Notwithstanding  the  insolubility  of  their  active  principle,  Spanish  flies  yield 
their  virtues  to  alcohol  and  to  water,  because,  as  is  p;enerally  believed,  a 
yellow  coloring-matter  is  so  united  with  the  cantharidin  as  to  render  it 
soluble. 

Physiological  Action. — When  a  minute  therapeutic  dose  of  cantharides 
is  taken,  no  perceptible  immediate  result  is  produced,  and  af\er  a  somewhat 
larger  quantity  the  only  symptom  is  usually  some  burning  and  pain  in  urina- 
tion. Doses  more  than  just  suflicient  to  induce  this  should  not  be  employed 
in  medicine,  as  the  symptoms  produced  by  large  amounts  of  the  drug  are 
exceedingly  severe  and  distres«ing.  Cantharides  is  very  irritating,  and,  when 
applied  to  the  skin,  causes  at  first  redness,  with  burning,  then  free  vesication 
and  severe  pain,  and,  if  the  contact  be  longer  maintained,  deep  inflammation 
and  sloughing.  Upon  the  mucous  menibnmes  it  produces  a  no  less  intense 
effect ;  and  consequently  gastro-intestinal  inflammation  forms  a  prominent 
symptom  of  poisoning  by  it.  Further,  the  active  p«inciple  or  principles  are 
undoubtedly  absorbed  and  are  eliminated  by  the  kidneys,  coming  in  contact 
with  almost  the  whole  gen i to-urinary  mucous  membrane :  hence  intense  irri- 
tation and  inflammation  of  these  organs  always  result  from  the  ingestion  of 
an  overdose  of  Spanish  flies. 

Vcr}'  soon  after  a  toxic  dose  of  cantharides  has  been  taken,  the  sufferer  is 
seized  with  burning  in  the  pharynx  and  oesophagus,  and  a  sense  of  stricture 
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in  the  throat.  The  pain  soon  spreads  to  the  stomach,  and  vomiting  comes 
on.  The  symptoms  rapidly  increase  in  severity;  the  abdominal  pain  becomes 
very  severe,  and,  in  the  majority  of  cases,  purging  takes  place.  The  matters 
rejected  by  the  stomach  are  first  mucous  (with,  if  the  drug  have  been  taken 
in  powder,  little  greenish  specks  through  them),  then  bilious,  and  finally 
bloody.  The  stools  are  mucous,  then  fibrinous,  bloody,  becoming  oflen  very 
scanty,  but  excessively  numerous,  and  in  their  passage  accompanied  by  great 
tenesmus.  Probably  in  most  cases  very  early  in  the  attack,  severe  salivation 
is  developed,  and  is  very  frequently  accompanied  by  great  swelling  of  the 
salivary  glands.  Sometimes  death  occurs  in  a  very  short  time,  from  collapse 
produced  by  the  intense  gastro-intestinal  inflammation ;  but  more  generally 
it  is  postponed  for  some  hours,  and  a  new  train  of  symptoms  arises.  Aching 
pains  in  the  back,  and  very  frequent  micturition,  indicate  the  commencing 
urino-genital  irritation.  These  symptoms  increase  in  intensity  until  there  is 
a  constant  irresistible  desire  to  urinate,  with  violent  tenesmus  of  the  bladder, 
and  yet  an  inability  to  pass  more  than  a  few  drops  of  urine,  which  is  albu- 
minous, and  not  rarely  bloody.  In  some  cases  there  b  a  violent  erotic  ex- 
citement, an  unquenchable  lust,  accompanied  in  man  by  numerous  seminal 
emissions  ;  violent  priapism,  swelling  and  heat  of  the  organs,  and  even  severe 
inflammation  of  the  parts,  indicate  the  intensity  of  the  local  action  of  the 
poison  ;  sometimes  gangrene  ultimately  occurs. 

Neither  amatory  desire  nor  true  priapism  is,  however,  a  constant  symptom 
in  cantharidal  poisoning  (cases,  Joum,  de  Pharm,  et  de  Chimxe^  June,  1871) : 
indeed,  the  former  is  probably  absent  in  the  majority  of  cases.  Conscious- 
ness and  general  power  are  often  long  preserved  amid  intensely  severe  local 
symptoms  and  agony,  but,  if  the  dose  have  been  large  enough,  sooner  or  later 
collapse  comes  on  with  its  usual  symptoms,  and  the  prostration  deepens  into 
complete  powerlessness,  stupor,  coma,  and  finally  death.  In  some  cases  vio- 
lent hydrophobic  delirium  and  severe  tetanic  convulsions  are  said  to  have 
occurred  (Tardieu).  Paraplegia  has  been  noticed  in  several  cases  by  Dr. 
Palle  (Jonrn.  de  Pharm.  et  de  Chimie^  June,  1871):  it  was  probably  reflex 
in  its  origin,  and  due  to  the  intense  irritation  of  the  urino-genital  organs. 

In  animals,  cantharides  produces  very  much  the  same  symptoms  as  in  man. 
In  dogs,  according  to  the  experiments  of  Orfila  and  of  Beaupoil,  the  symp- 
toms of  gastro-intestinal  inflammation  are  more  prominent  than  those  of  irri- 
tation of  the  genito-urinary  tract.  It  has  been  asserted  that  the  lack  of 
erotic  excitement  in  these  cases  shows  that  the  medicine  acts  difierently  upon 
man  and  animals.  As  already  stated,  however,  erotic  delirium  is  very  gen- 
erally absent  in  fatal  poisoning  by  man,  whilst  Schroff  states  that  ten  drops 
of  the  tincture  of  cantharides  will  frequently  produce  great  sexual  excitement 
in  man,  and  the  whole  drifl  of  the  evidence  is  that  libidinous  desires  are 
much  more  apt  to  be  caused  by  amounts  of  Spanish  flies  but  slightly  toxic, 
than  by  fatal  doses.  Indeed,  the  irritation  caused  by  the  latter  would  seem 
to  be  too  intense,  the  general  perturbation  too  great,  for  erotism  to  be  induced. 
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There  appears  to  bo  the  same  diiTerence  in  the  efiocts  of  differeat  doses  uf  U>e 
drug  upoti  onimata.  Fatal  doses  very  generally  do  not  cscite  sexuaJ  ilesire; 
but  Schubarth  (quoted  by  Stills)  found  that  email  dosea  da  cause  evidt^Dt 
8alaciousDess  aud  irritation  of  the  genital  organs,  whilst,  according  to  Hnso- 
mann  (^ifaiuiliueh  der  Toxicologie,  1862,  p.  264),  the  peaaant«  of  Northi^ni 
Germany  habitually  give  cantharides  to  cows  whca  backward  in  coming  into 
heat  at  the  proper  season.  According  to  Dr.  Caution  (^Schmiiit't  ^ahrlt.,  Bd. 
clxv.  p.  237),  toxic  doses  of  cantbariilea  rapidly  lesseu  blood-pressure  and  the 
force  of  the  cardiac  pulsationa,  but  tuarkedly  iuvreaae  the  paUc-rat^  He 
found  in  aniuala  killed  with  cuntborides  marked  hyperiemia  of  the  brain  aud 
Bpinal  cord  and  very  decided  nephritis.  M.  Galippc  (^Gaz.  Hebdoat.,  1874, 
p.  439)  noted  inflammation  of  the  alimentary  caiial,  kidneys,  and  bladder. 

ThgRapeUtios. — Cantharides  is  employed  internally  only  for  tlie  purpose 
of  influencing  the  geuito-uriaary  oi^ns  ;  and  sufficient  has  already  l>een  said 
in  regard  to  thia  use  under  Ihc  headings  of  Diuretics  and  Emmenagogucs. 
The  esternal  use  of  canlharides  is  simply  m  a  veauant;  and  the  emplny- 
ment  of  blisters  hna  been  sufficiently  considered  in  the  general  discussion 
of  the  class.  Two  poiata,  however,  aeem  worthy  of  notice  here ;  first,  that 
thia  drug  affords  the  only  practical  meana  of  bliatering  at  our  command ; 
aecondly,  that  when  it  ia  freely  employed  there  is  always  some  danger  of 
tlie  abaorpiion  of  a  suffieieot  amouot  of  the  active  principle  for  strangur) 
to  be  induced.  Id  auaceptiblc  persons,  therefore,  care  has  to  be  eserciaed  in 
the  use  of  epiapoatics ;  and  whenever  active  irritation  of  the  kidneys  exists, 
cantharidal  blieters  should  not  on  any  account  be  applied. 

ToxicoLOOV. — Sufficient  baa  already  been  eaid  about  the  eymptotna  pro- 
duced by  CBiitharides.  The  minimum  fatal  doae  is  not  certainly  delenuiood, 
and  probably  varies  very  much.  According  to  StilU,  twenty-four  gmins  uf 
the  powder,  taken  in  two  doaes,  have  caused  fatal  abortion,  and  an  ouiico  of 
the  tincture  has  destroyed  life  after  the  lapse  of  a  fortnight.  After  death, 
intense  injection,  swelling,  patches  of  exudation,  loss  of  epithelium,  and  other 
results  of  inflammation  arc  found  along  the  whole  tract  of  the  alimentary 
canal ;  intense  hypcrtemia  of  the  kidneys,  with  contractiou  and  lujccljon  uf 
'  the  bladder,  also  usually  esiaU. 

There  ia  no  known  antidote  to  cautharidea,  and  the  treatment  of  t)ie  pni. 
Boning  must  be  conducted  upon  general  principles.  The  stomach,  if  unt 
already  thoroughly  emptied,  should  be  evacuated  at  once  by  a  .stimulating 
emetic  if  the  stomach-pump  be  not  at  hand.  Largo  quantities  of  muciliud- 
noua  or  albuminous  drinks  should  be  taken  ;  and  all  oily  eubatancca  should 
be  avoided,  as  favoring  the  solution,  and  consequently  the  abaurption,  of  tho 
poison.  Opium  should  be  freely  exhibited,  especially  by  the  rectum,  to  allay 
pain  and  relieve  the  strangury.  For  the  latter  purpose  warm  sila-butha  or 
genofBl  baths  should  be  given.  In  some  cases  leeohee  to  the  epigamriutn 
Are  advisable.  When  the  auBering  ia  very  intense,  the  cautious  use  of  tn- 
festbeiicH  Bcema  to  me  nut  only  juatifliible,  but  imperative.     In  the  stagA  4^^| 
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prostration,  the  measures  to  be  adopted  are  those  commonly  practiced  in 
collapse  from  poison. 

Administration. — The  preparation  of  cantharides  most  commonly  used 
for  the  production  of  a  blister  is  the  Cantharides  Cerate  (Ceratum  Can- 
thai-idis,  U.  S.),  which  is  best  spread  upon  sticking-plaster  in  such  a  way  as 
to  leave  a  margin  about  an  inch  in  width,  which  shall  adhere  to  the  skin  and 
hold  the  plaster  in  its  place.  The  Cantharides  Paper  (  Charta  Cantharidisy 
U.  S.)  is  thought  to  be  more  elegant  than  the  plasters  made  of  the  cerate, 
and  b  said  to  be  efficient.  In  order  for  a  blister  to  "draw"  thoroughly,  it 
usually  has  to  be  left  on  some  eight  hours ;  but  in  most  cases  the  same 
result  can  be  achieved  with  less  suffering  by  allowing  the  blister  to  remain 
only  six  hours,  or  until  decided  redness  and  slight  vesication  have  been  in- 
duced, and  then  applying  a  flaxseed  poultice.  In  certain  localities  vesication 
requires  a  much  longer  application  than  that*  just  spoken  of:  thus,  upon  the 
shaved  scalp  a  blister  will  rarely  act  efficiently  in  less  than  twelve  hours, 
and  of^en  not  in  that  time.  In  maniacs,  in  the  delirious  sick,  in  children, 
and  in  other  unruly  patients,  it  is  often  necessary  to  put  on  a  blister  in  such 
a  way  that  the  sick  person  has  no  control  over  it.  For  this  purpose  the  Can- 
tharidal  Collodion  (^CoUodium  cum  Cantharide^  U.  S.)*  may  be  used.  It 
is  ordinary  collodion  impregnated  with  cantharides,  and  on  evaporation  leaves 
an  adhesive  blistering  film :  two  or  three  ooata  of  it  should  be  applied,  by 
means  of  a  camelVhair  brush.  When  there  is  any  especial  danger  to  be 
feared  from  absorption  of  the  active  principle,  the  use  of  the  poultice,  after  a 
brief  application  of  the  blister  as  described  above,  should  always  be  practiced. 

^  For  case  of  poisoning  by  oantharidal  oollodion,  lee  Phila,  Med,  Timet,  ir.  312. 
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Rubefacients  are  those  remedies  which  are  employed  for  the  porpoeo  of 
producing,  not  any  permanent  inflammation  of  the  skin,  bat  a  general  iDtense 
irritation,  redness,  and  congestion,  which  shall  exert  a  temporaiy  influence, 
whose  power  is  the  result  of  the  large  surface  affected,  and  not  of  any  per- 
manent impression  upon  the  nutritive  acts  of  that  surface.  Most,  if  not  all, 
rubefacients  are  capable  of  causing  disorganizing  inflammation  if  allowed  to 
remain  for  too  long  a  time  in  contact  with  the  skin. 

The  superiority  of  rubefacients  over  blisters  when  it  is  desired  to  aronse  or 
stimulate  the  system  has  already  been  pointed  out  (see  p.  532).  It  remains 
to  speak  of  the  use  of  rubefacients  in  local  diseases.  They  are  espedallj 
useful  in  sudden  cases  of  severe  pain  due,  it  may  be,  to  acute  congestion  of  a 
part,  or  to  some  internal  irritation  like  that  of  gout  Thus,  in  the  ordinaiy 
intestinal  pain  caused  by  irritant  articles  of  food,  or  more  commonly  by  a 
rheumatic,  gouty,  or  other  irritation  following  exposure  to  cold  or  wet, 
rubefacients  are  most  useful.  In  this  as  in  all  other  cases  of  what  may  be 
termed  temporary  functional  derangement,  when  a  counter-irritant  is  desired, 
rubefacients  are  superior  to  blisters,  because  their  effects  are  not  nearly  so 
lasting,  and  also  because,  for  the  time  being,  they  seem  to  impress  more 
powerfully  the  nervous  system,  breaking  up,  as  it  were,  the  concentration  of 
nervous  energy,  or  calling  off"  the  irritation,  or  impressing  the  nervous  system 
in  some  way  which  in  our  present  ignorance  it  is  difficult  to  find  terms 
to  express.  A  correct  idea  of  the  diff'ercnce  in  the  use  of  the  two  classes  of 
counter-irritants  can  perhaps  be  conveyed  by  saying  that  when  profound 
locxil  alterations  of  nutrition  are  to  be  dealt  with,  blisters  are  to  be  used ; 
when  functional  disturbance  is  to  be  met,  rubefacients  are  to  be  employed. 
Yet  this  rule  cannot  be  applied  with  strictness. 

SINAPIS  ALBA-WHITE  MUSTARD.  U.S. 
SINAPIS  NIGEA-BLAOK  MUSTARD.  U.S. 

The  seeds  of  the  Sinapis  alba  and  Sinapis  nigra  respectively, — European 
crucifers,  cultivated  in  the  temperate  regions  of  the  world.  These  seeds  are 
minute,  globular  bodies,  yellowish  within :  they  are  to  be  distinguished  one 
from  the  other  by  the  smaller  size,  external  brown  color,  and  more  fiery  taste 
of  the  black  mustard,  and  the  light  yellowish  exterior  of  the  white  mustard. 
638 
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Black  Mustard  contains  Myronic  Acid  in  combination  with  potash,  and 
also  a  peculiar  albuminous  principle,  Emnhin.  When  to  these  substances 
water  is  added,  a  reaction  occurs,  resulting  in  the  production  of  a  Tolatile  oil 
out  of  the  myronic  acid.  Volatile  oil  of  mustard  is  a  colorless  or  yel- 
lowish fluid,  of  an  intensely  pungent,  or  even  corrosive,  odor  and  taste.  A 
momentary  contact  with  it  suffices  to  redden  and  blister  the  skin,  and 
mucous  membranes  are  said  to  be  rapidly  destroyed  by  its  vapors. 

White  Mustard  does  not  yield  on  distillation  with  water  a  volatile  oil,  but 
contains  an  acrid  fixed  principle.  The  chemistry  of  white  mustard  seeds 
appears  not  to  have  been  certainly  determined.  In  1825,  Henry  and  Garot 
discovered  a  substance  in  them, — SulpJio-sinapisin, — which,  according  to 
Huscmann,  has  been  variously  designated  as  Sinapin,  Stnapisin^  Sinapinic 
Acid,  etc.,  but  has  been  demonstrated  by  Babo  and  Hirschbrunn  to  be  an 
alkaloid,  which  also  exists  in  the  seeds  of  the  black  mustard.  Kobiquet  and 
Boutron  believe  that  the  acrid  fixed  principle  of  white  mustard  is  formed  by 
a  reaction  between  this  and  water  in  the  presence  of  the  emulsin. 

Physiological  Action. — The  oil  of  mustard  is  a  most  intense  irritant, 
and  if  taken  internally  would  act  as  a  very  powerful  irritant  poison.  The 
ground  mustard,  of  course,  shares  its  properties. 

Therapeutics. — Mustard  afifords  a  most  excellent  material  for  the  prac- 
tice of  mild  revulsion.  One  great  advantage  it  possesses  is  the  ease  with 
which  it  can  be  controlled, — all  grades,  from  the  mildest  impression  up  to 
severe  blistering,  being  at  the  will  of  the  practitioner.  It  should  be  remem- 
bered, however,  that  the  blister  produced  by  it  discharges  but  little,  and  is 
exceedingly  sore  and  painful  as  well  as  very  slow  and  difficult  of  healing :  so 
that,  as  an  epispastic,  mustard  is  in  every  way  inferior  to  cantharides,  and 
should  not  be  employed.  The  black  mustard  is  much  stronger  than  the 
white,  and  must  usually  be  diluted  at  least  one-half  (by  the  addition  of  flour 
or  of  flaxseed  meal)»  The  white  variety  may  sometimes  be  employed  pure, 
but  generally  it  also  may  be  reduced  in  strength. 

In  many  cases  it  is  desirable  to  maintain  for  hours  a  mild,  equable  counter- 
irritant  impression ;  and  this  may  be  done  by  adding  from  one  to  three  tea- 
spoonfuls  of  mustard,  more  or  less,  to  a  poultice  of  flaxseed.  A  mustard 
poultice  half-and-half  black  mustard,  three  parts  to  one  white  mustard,  and 
flour,  may  generally  be  left  on  from  twenty  minutes  to  half  an  hour  without 
danger  of  blistering.  Weaker  preparations  may  be  used  longer.  A  mustard 
plaster  may  be  prepared  like  an  ordinary  poultice ;  but  a  very  convenient 
method  is  to  take  a  newspaper  folded  to  a  little  larger  than  the  desired  size, 
and  tear  open  the  front  piece  so  that  it  can  be  folded  back  like  a  flap,  leaving 
one  edge  attached ;  next,  to  spread  upon  the  thick  portion  the  mustard,  leaving 
the  edges  free,  and  then  to  close  the  flap  upon  it  and  fold  the  edges  back  to 
the  desired  shape :  when  done  with,  this  plaster  can  be  thrown  away,  and  no 
rags  are  lost.  The  mustard  draws  well  through  the  single  layer  of  newspaper 
covering  it,  but  is,  I  think,  less  apt  to  leave  troublesome  afler-soreness  than 
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when  employed  in  the  nsuiil  manner.  In  the  Itifit  edition  of  the  TJ-  S.  FI^H 
piacopieitk  a  new  preparation  of  mustard  mis  iDtroduced,  under  the  noiBS^H 
Cl'urla  Sinap!»,  or  Muttard  Pnprr.  It  consials  of  black  mustard  mixM 
with  Boluliou  of  gutta-perL-ha  und  spread  upon  stiff  paper  four  incites  si|narc. 
These  mustard  papers  may  be  usffut  fur  travelers,  but  iu  my  espericncc  dn 
not  act  so  well  as  the  home-made  mustard  plaster.  Their  sLte  is  not  so  easily 
regulated,  and  their  action  is  often  too  violent. 

CArstClTM  nod  the  tlronger  ipicee  afibrd  excellent  materials  for  mbefAction. 
The  Cayenne  pepi>cr  is  probably  as  strong  as  mustard,  but  is  much  less 
pleasant  to  handle,  on  account  of  the  readiness  with  which  it  ia  diffused,  and 
is  much  less  frequently  employed.  lSfiice-pla»leit  are  useful  when  it  is  de- 
sired to  make  a  steady,  continuous  uild  impression,  as  in  certain  abdominal 
compltdntfi.  They  may  be  mode  by  the  Bpotl)ecary  by  means  of  the  follow- 
ing recipe :  Take  of  powdered  ginger,  3>i  i  powdered  cloves  and  cinnamon, 
each,  31 ;  Cayenne  pepper,  3ii )  tincture  of  ginger,  fSsa ;  honey,  q.  b.  ;  mix 
the  powders,  add  the  tincture,  and  sufficient  honey  to  make  of  proper  con- 
sistence for  a  stiff  catuplasm.  The  domestic  spice-plasters  ore  much  mora 
elegant  and  cleanly  than  those  made  on  the  above  plan.  They  are  tu  be  pr^ 
pared  as  follows.  Tiike  equal  parts  of  ground  ginger,  cloves,  cinnamon,  und 
allspice,  and  one-fourih  part  of  Cayenne  pepper,  and  thoroughly  mix  ihcm ; 
then  put  the  resulting  dry  powder  into  a  previa usly-prepai'ed  flannel  Img 
of  the  desired  size,  distribute  the  powder  equably  through  the  latiur,  nnil 
quilt  it  in, — i.e.,  run  lines  of  stitching  across  the  bag,  so  as  to  confine  iho 
powder  in  little  compartments.  When  used  with  common  whisky  or  with 
alcohol,  a  plan  which  has  seemed  to  me  still  more  pleasant  is  to  put  two 
ounces  of  viiground  ginger,  an  ounce  of  unground  cloves,  cinnamun,  and 
chillies,  or  African  peppers,  in  a  pint  bottle,  and  pour  the  whisky  apoo 
them.  Af\er  this  has  stood  awhile,  tho  liquor  is  to  be  put  npon  a  piece  of 
flannel  of  the  proper  sixe,  and  the  latter  is  to  be  laid  upon  the  part  and 
covered  with  a  larger  piece  of  oiled  silk,  or  else  a  piece  of  spongio-piliite  niaj 
be  employed.  If  the  strength  of  the  preparation  b  too  great,  it  can  readily  be 
reduced  by  dilution;  if  it  is  too  little,  it  cao  as  readily  be  iaereosed  by  adding 
more  of  tho  spices,  especially  of  the  peppers.  In  many  cases,  when  the 
tenderness  is  vecy  great,  the  weight  of  the  spice-plaster  is  objected  Ui.  Under 
these  circumstances  the  substitute  here  proposed  is  especially  valuable. 

Oil  of  Turpentine  is  a  very  powerful  rubefacient,  capable,  if  applied  to 
the  skin  for  loo  long  a  time,  of  destroying  the  epidermis.  It  produi.i?fl,  when 
properly  used,  simply  an  intense  diffused  redness.  The  most  frequent  mode 
of  application  Is  in  tbe  form  of  thipcn,  which  should  be  made  by  dipping  a 
piece  of  flannel,  previously  wrung  out  with  warm  water,  into  a  cup  of  the 
turpentine  which  has  been  warmed  by  setting  it  in  hot  water,  and  then 
wringing  out  all  excess  of  the  turpentine,  and  applying.  These  stupes  may 
be  left  on  from  ten  to  thirty  minutes,  according  to  the  severity  of  the  im- 
preeaion  desired  and  the  susceptibility  of  the  patient's  skin.     On  some  p«r- 


RUBEFACIENTS.  641 

BODS  the  least  contact  of  turpentine,  or  even  of  its  vapors,  produces  a  most 
painful  furuncular  eruption.  Where  this  idiosyncrasy  exists,  of  course  the 
remedy  should  never  be  used.  The  officinal  liniment  {Linimentum  Terehin- 
thinse,  TT.  S.,  Kentish  Ointment)  is  uijed  as  a  stimulant  application  to  bums. 
According  to  the  U.  S.  Dispensatory,  it  should  be  applied  as  soon  as  possible 
after  the  reception  of  the  bum,  by  covering  the  injured  surface  with  pledgets 
of  patent  lint  saturated  with  it,  and  should  be  allowed  to  remain  on  until  the 
peculiar  inflammation  excited  by  the  fire  has  subsided. 

Amm(/nia  is  a  most  efficient  rubefacient,  which  in  its  general  relations 
has  been  sufficiently  discussed  elsewhere.  When  great  haste  is  required,  it 
may  be  employed  ajs  an  epispastic  by  applying  a  piece  of  common  lint,  satu- 
rated with  the  strongest  water  of  ammonia,  and  covering  it  with  some  im- 
pervious coating.  Great  care  must  be  practiced  lest  the  ammonia  act  as  an 
esclmrotic,  since  a  too  prolonged  application  may  produce  a  deep  slough.  To 
raitie  a  blister  requires  from  five  to  ten  minutes.  On  account  of  its  cheapness 
and  efficiency,  ammonia  is  very  largely  used  in  extemporaneous  liniments. 
In  prescribiiig,  it  must  always  be  borne  in  mind  that  there  are  two  waters  of 
ammonia  :  Aqua  Ammontx  Fortior,  U.  S.,  with  a  specific  gravity  of  0.900, 
containing  twenty-six  per  cent,  of  the  gas;  and  Aqua  Ammonm,  U. S.,  with  a 
specific  gravity  of  0.960,  containing  about  ten  per  cent,  of  the  gas.  The  rube- 
facient action  of  ammonia  is  less  permanent  than  that  of  turpentine.  There  is 
an  officinal  liniment  (Linimentum  Ammontx,  U.S.),  containing  one  part  of 
the  simple  water  to  two  parts  of  olive  oil.   It  is,  of  course,  an  ammoniacal  soap. 

Pix  BuBGUNDiCA,  U.  S.,  or  Burgundy  Pitchy  is  a  concrete  juice  obtained 
by  wounding  the  Abies  exceLsa,  or  Norway  spmce,  and  Abies  picea,  or  Eu- 
ropean silver  fir, — lofty  forest-trees  of  Middle  and  Northern  Europe, — melt- 
ing the  product  of  the  exudation  with  hot  water,  and  straining.  It  is  hard, 
opaque,  brittle,  of  a  feeble  terebinthinate  odor  and  taste,*  and  contains  resin 
and  a  minute  amount  of  volatile  oil.  It  is  a  mild  mbefacient,  which,  in  the 
fomi  of  plaster,  may  be  kept  applied  for  a  long  time  in  chronic  bronchitis 
and  in  rheumatic  affections  of  the  trunkal  muscles.  The  officinal  platter 
{Emplajitrum  I^cis  ^wr^ncftcae,  U.S.)  contains  one-twelfth  of  its  weight 
of  wax.  The  Warming  Plaster  (^Emplastrum  Picis  cum  Cantharide^  U.  S.) 
contains  one  part  of  cantharides  cerate  to  twelve  parts  of  Burgundy  pitch, 
and  is  a  very  decided  counter-irritant,  whose  prolonged  use  will  sometimes 
blister  susceptible  skins. 

Pix  Canadensis,  U.  S.,  or  Qinada  Pitch,  is  the  concrete  juice  of  the 
Abies  Canadensis,  or  the  indigenous  hemlock  spruce  of  this  country,  purified 
by  melting  with  water  and  straining.  It  is  hard  and  brittle  in  winter,  soft 
in  summer,  of  a  yellowish-brown  color,  deepening  to  black  on  exposure.  It 
contains  resin  and  a  minute  quantity  of  volatile  oil,  and  is  used  for  the  same 
purpose  as  the  Burgundy  pitch.  The  plaster  (^Emplastrum  Picis  Canadei^ 
«M,  U.  S.)  contains  one-twelftii  of  its  weight  of  wax. 


GLASS  Xn-ESCHAROTIOS. 


EsoHAROTics  are  drags  which  are  used  to  destroy  diseased  or  sound 
tissue.  Many  of  them  exert  a  purely  chemical  influence,  whilst  others  seem 
to  destroy  life  by  directly  affecting  the  vitality  of  the  part,  and  are  said  to 
act  dynamically.  Those  which  act  chemically  do  so  in  several  ways ;  some, 
like  bromine,  probably  produce  an  intense  corrosive  oxidation,  whilst  others, 
like  sulphuric  acid,  abstract  the  water. 

Escharotics  are  used  for  various  purposes.  Formerly  they  were  employed 
to  open  abscesses ;  but  in  the  very  few  cases  in  which  the  knife  is  not  allow- 
able, as  in  abscess  of  the  liver,  aspiration  affords,  without  doubt,  a  much 
superior  and,  in  hepatic  cUfScess,  much  safer  method.  They  are  constantly 
employed  to  destroy  unsound,  harmful  tissues  and  growths.  Thus,  they  are 
used  to  remove  the  specific  tissue  of  a  chancre^  or  to  kill  a  malignant  or 
semi'inaligmiiU  tumor.  Another  purpose  which  they  fulfil  is  the  destruction 
of  poisoned  wounds.  In  these  cases  they  may  in  some  instances  destroy  the 
poison  itself,  but  in  other  cases  they  simply  prevent  the  absorption  of  the 
toxic  agent  by  putting  an  end  to  the  life-actions  of  the  tissue  containing  it 
It  is  hardly  necessary  to  mention  all  tlie  various  cases  in  which  caustics  are 
employed  to  overcome  the  effects  of  poisoned  wounds.  Hydrophobiti  \»  a 
perfectly  uncontrollable  disease ;  but  the  thorough  destruction  of  the  wounded 
tissue  at  any  time  before  the  manifestation  of  the  symptoms  will  probably 
prevent  its  occurrence,  as  it  will  certainly  do  if  performed  early.  In  malig- 
nant pustule,  life  depends  upon  the  free  early  use  of  escharotics.  Escharotics 
are  employed  to  produce  ulcerations  which  shall  be  the  ba.scs  of  issues;  also, 
by  destroying  the  exuberant  granulations  or  the  indolent  surfaces  of  ulcers^ 
to  remove  at  the  same  time  diseased  tissue,  afford  protection  to  the  parts 
below  by  forming  an  impermeable  surface,  and  exert  such  alterative  action 
upon  the  part  as  shall  modify  for  good  the  life-processes. 

It  is  evident  that  the  choice  of  the  caustic  should  depend  upon  the  object 
to  be  attained.  When  large  tumors  are  to  be  killed,  or  when  it  is  all-impor- 
tant completely  to  destroy  a  poisoned  wound,  a  powerful  deep-reaching  escha- 
rotic  must  be  employed ;  but  when  the  surface  of  an  ulcer  is  to  be  filmed 
over,  a  caustic  which  acts  superficially  and  forms  a  dense  albuminous  coating, 
as  does  nitrate  of  silver,  is  to  be  chosen. 

All  of  the  more  powerful  of  the  escharotics,  when  taken  internally  in  so^ 
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ficient  amount,  act  as  violent  corrosive  poisons,  producing  agonizing  pain  in 
the  oesophagus  and  hypogastrium,  violent  bloody  vomiting,  oflen  purging  of 
similar  character,  and  finally  collapse,  deepening  into  death,  which  is  some- 
times preceded  by  convulsions.  When  the  dose  is  not  so  large,  the  system 
may  rally  from  the  immediate  effects  of  the  poison  to  succumb  finally  to  the 
local  lesions  produced,  or  to  struggle  through  a  protracted  convalescence  to 
health,  perhaps  only  to  die  years  afterwards  from  organic  stricture,  caused  by 
the  ulcerations  of  the  oesophagus  or  other  of  the  digestive  tubes.  The  first 
indication  in  poisoning  by  one  of  these  substances  is  to  neutralize  or  chem- 
ically antidote  the  poison.  Many,  if  not  quite  all,  of  the  escharotics  have 
some  chemical  antidote :  with  the  alkalies,  dilute  acid,  generally  convenient  in 
the  form  of  vinegar;  with  the  acids,  alkalies,  generally  at  hand  in  the  shape 
of  whitewash  or  of  soap ;  with  others,  specific  substances,  which,  as  antidotes, 
should  be  at  once  exhibited.  Opium  should  always  be  freely  given,  and  the 
symptoms  during  and  after  the  first  poisoning  be  treated  as  they  arise,  upon 
general  principles. 

PoTASSA,  U.S. — Caustic  Potash  is  officinally  prepared  by  boiling  liquor 
potassse  until  ebullition  ceases  and  the  potassa  melts,  when  it  is  run  into 
cylindrical  moulds.  It  occurs  in  grayish  semi-translucent  sticks,  about  three 
inches  long  and  as  thick  as  a  large  goose-quill,  very  deliquescent  when  ex- 
posed to  the  air,  and  extremely  soluble,  except  impurities  (lime,  oxide  of  iron, 
and  carbonate  of  potassium),  in  both  water  and  alcohol.  When  it  is  placed 
upon  the  skin  it  soon  melts,  and,  as  it  does  so,  gives  rise  to  a  pain  which 
increases  until  it  becomes  very  intense,  and  continues  until  the  power  of  the 
alkali  is  so  lost  that  it  can  no  longer  reach  through  the  tissue  it  has  killed  to 
the  sound  flesh  below.  Under  the  action  of  the  escharotic  the  skin  becomes 
a  dirty  ashen-gray,  and  finally  a  slough  is  formed,  with  inflammation  of  the 
surrounding  parts,  and  ulceration  and  detachment  of  the  dead  tissue  in  from 
six  to  ten  days.  The  potash  appears  to  act  chiefly  by  abstracting  the  water, 
and,  to  some  extent,  by  combining  with  the  fatty  and  other  portions  of  the 
tissues.  Its  slough  being  perfectly  permeable,  and  its  power  being  but  slowly 
expended  by  its  own  action,  potash  is  one  of  the  most  thorough  of  the 
escharotics :  it  is,  therefore,  to  be  preferred  when  a  very  deep  and  decided 
influence  is  required,  as  after  the  bite  of  a  rabid  dog.  It  is  somewhat  un- 
controllable in  its  action,  and  requires  care  in  its  use.  The  best  method  of 
application  is  as  follows.  Take  a  piece  of  heavy  adhesive  plaster,  and  cut  a 
hole  in  it  of  such  size  that,  when  the  piece  is  warmed  and  properly  placed 
upon  the  skin,  the  part  to  be  acted  upon  will  be  exposed  whilst  all  around 
it  will  be  protected.  Then  apply  the  plaster,  and  grease  the  outer  surface 
of  it,  without  allowing  any  of  the  oil  to  come  in  contact  with  the  exposed 
central  skin.  Then  lay  the  caustic  potash  upon  the  latter,  and  when  the 
action  is  believed  to  have  extended  deep  enough,  wash  the  part  with  dilute 
vinegar. 
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PoTAsaA  CUM  Calok,  U.  S. —  V!ennn  Patle  is  a  gnijisli- white  poirder, 
composed  uf  equal  amounts  of  caiutic  potosh  and  of  cauatiu — i.e.,  nnalokeJ 
— lime.  It  ie  leas  active  thuii  tho  simple  caustic  potash,  but  is'preferred  b; 
some  on  account  of  its  being  le«a  apt  to  spread  and  diffuse  itaelf.  Wbea 
applied,  it  Is  mixed  with  sufficient  alcohol  to  fonn  a  paste,  and  then  aaed  in 
the  manner  described  when  speaking  of  the  simple  alkali.  M.  Piedagnel 
affirms  {Joitnuil  de  Phannncie  ct  da  Ckivue,  3b  s*r.,  t.  xxsiii.)  that  thw 
caustic  may  bo  rendered  nearly  or  entirely  painless  in  its  aotion  by  mixing 
one  part  of  the  muriate  of  niorpliia  with  three  parts  of  the  powder,  and 
then  by  the  addition  of  chlorofonn  funning  a  paste  that  may  be  spread  upon 
lead-plaater  and  so  applied.  In  five  minutes  the  skin  under  the  applicatiua 
becomes  of  a  dead  nhil«  color,  and  at  the  end  of  fifteen  minutes  ia  brown 
and  carbonised.  If  the  appliuation  be  persisted  in,  the  thickness  of  th«  esohsr 
becomes  finally  about  e<{ual  to  that  of  the  layer  of  the  paste  employed. 

AciDLTM  ARSENlostiM. — Afl  a  caustic,  aritnic  is  euei^etic  and  powerful, 
but  somewhat  alow,  in  its  action,  and  causes  intense  pain,  with  violent  inflara- 
mation  of  the  neighboring  parta.  It  is  stated  to  aifect  more  rapidly  morhid 
than  normal  structures,  and  hence  is  especially  used  for  the  destruction  of 
malignant  growths.  It  appears  to  act  chiefly  upon  the  vitnltty  of  the  part, 
acUng,  when  sufficiently  diluted,  as  a  powerfiil  irritant,  and  when  in  a  con- 
centrated form  producing  an  irritation  so  intense  that  life  cannot  endure  it. 
Hence,  probably,  the  reason  of  ita  afiecting  more  rapidly  morbid  growtliA, 
which,  as  is  well  known,  have  a  lower  vitality  than  sound  tissues. 

Tho  great  objection  to  the  employment  of  arsenic  is  the  possibility  of  ita 
absorption  in  sufficient  amount  to  cause  constitutiouul  symptoms:  even  de«th 
has  resulted  from  its  external  use.  Absorption  takes  place,  of  course,  much 
more  rapidly  in  a  healthy  than  in  an  intensely  infiamed  or  dead  tissue.  For 
this  reason,  whenever  arseuio  is  employed  it  should  be  used  freely,  and  under 
no  circumstances  should  it  be  applied  t«  a  large  healthy  sur&ce,  such  as  that 
of  a  fresh  wound.  The  rationale  of  these  precepts  is  very  evident.  Arseoio, 
if  employed  at  all  as  ou  eseharotic,  must  be  applied  in  quantities  which 
would,  if  absorbed,  endanger  life;  but  when  a  very  lai^  amount  is  used  it 
causes  death  so  rapidly  as  to  prevent  absorption.  In  the  case  of  a  &esh 
wound,  the  poison  may  be  taken  up  before  it  has  an  opportunity  to  produce 
local  death. 

Used  in  any  way,  arsenio  is  a  hazardous  caustjo,  and  it  ought  to  be  em- 
ployed only  with  the  knowledge  and  distinct  remembrance  of  this  Sui^l 
Cancer,  and  perhaps  some  forms  of  semi-malignant  nlcemlion,  such  u  '><fi(|lH 
appear  to  be  the  only  diseases  which  justify  its  use.     Sir  AtlUy  Gxtpti'tS 
ArKaioui  Ointment  consists  of  one  drachm  of  arscnious  acid,  one  dracbm  of 
sulphur,  and  an  ounce  of  spermaceti  cerate,  which  ia  to  be  allowed  to  Tcnuin 
iu  contact  with  thd  morbid  growth  for  twenty-four  hours. 

The  ArteTi'c<d  Piule  ••/  Frire  G,»me  and  Rouueht,  which  is  offioind^^H 
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France,  is  composed  of  one  pnrt  of  nrsenions  ocid,  two  of  dragon's  blood, 
and  two  of  porphyrined  cinnabar,  mode  into  paste  with  niucilBge  when 
applied.  There  is  no  niaeon  for  believing  that  any  of  the  almost  innumerable 
Bubstances  whieh  have  been  proposed  as  a  ba^ia  for  ai^eniou»  pesl«a  poseew 
anj'  marked  advantages :  the  only  needful  direction  is  to  mix  the  uaustio 
with  from  eight  to  ten  times  its  bulk  of  Inert  material  of  snch  a  natun-  as  to 
make  either  an  ointment  or  a  poate,  as  the  whim  of  the  Burgeon  or  the  cir- 
cumstances of  the  case  may  dictate,  and  to  allow  this  to  remain  on  for  from 
eighteen  to  twentj-four  hours. 

ZiNCi  Chloridcu,  U.S. — Chlori'ile  of  Zine  is  made  by  the  action  of 
muriatic  acid  upon  tine.  It  occurs  in  broken  fragmcDts  of  a  grayish-white 
color,  translucent  and  waxy  in  appearance,  of  an  acrid  corrosive,  or,  when 
diluted,  acrid  astringent,  metallic  tasto.  It  is  extremely  deliquescent,  fusible, 
volatilizable  at  a  high  temperature,  and  very  soluble  in  both  water  and  alco- 
hol. Chloride  of  zinc  is  a  very  powerful  caustic,  producing,  when  applied 
in  a  concentrated  form,  intense  pain  lasting  for  8ix  to  eight  houtH,  and  a 
whitish  eschar,  which  usually  separalcs  in  from  six  to  twelve  days.  Ita 
penetrating  powers  are  said  to  be  a  little  less  than  those  of  cnnstic  potash, 
and  its  action  is  certainly  much  less  rapid  and  ditTusive.  It  is  a  superior 
caustic,  because  its  action  is  more  readily  controlled  than  that  of  potush, 
because  its  absorption  does  not  endanger  life,  as  is  the  case  with  arscnious 
acid,  and  because  it  leaves  a  slough  which  is  free  from  odor. 

Ciinquoin'»  Paite  is  made  by  mixing  the  chloride  of  zinc  with  flour  and 
water.  The  strength  varies  according  to  the  purpose,  the  weakest  paste  con- 
taining only  one  part  of  the  caustic  in  six  parts ;  the  stroogest,  one  part  in 
three.  When  used,  ten  or  fifteen  drops  of  water  are  added  to  the  past*, 
which  is  applied  in  layers,  successive  applications  being  reijuircd  when  a 
large  tunii^  is  t^  be  destroyed.  Anhydrous  sulphate  of  coleiuni  has  been 
especially  commended  by  Dr.  A.  Ure,  as  farming  a  drier  paste  vith  the 
escharotic  and  limiting  its  action  more  definitely  to  the  site  of  application 
than  any  other  substance.  Concentrated  alcoholic  or  watery  solutions  of  the 
chloride  of  zino  are  often  used  as  caustics  in  cases  of  chanero  and  other 
small  gppcijic  ulcert,  and  are  reputed  to  be  efficient.  They  should  be  applied 
by  means  of  little  pledgets  of  lint.  As  the  action  of  the  chloride  upon  the 
skin  is  slow  and  very  painful,  whenever  the  cuticle  over  the  part  to  be 
deetrojed  is  sound  it  should  be  removed  by  means  of  blisters.  By  some 
surgeons  the  escharolic  is  introduced  directly  into  the  tumor  to  he  deairoyed. 
Thus,  Maisonneuve  makes  a  paste  of  one  part  of  the  chloride  with  three  of 
flour  and  a  little  water,  then  cuts  these  into  pointed  strips  or  "arrows"  and 
dries  them.  Ho  then  thrusts  these  hardened  bodies  into  the  tumor, — if 
necessary,  first  making  incisions  with  the  bistoury, — in  such  a  way  that  they 
lie  close  together  and  form  a  ring  around  the  base  of  the  tumor.  A  con- 
tinuous slough  ia  thus  created,  whieh  cuts  off  the  remaiuder  of  the  mass 
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from  the  sound  tissue  and  causes  its  death.    Sometimes  Muisonneave  dmplj 
thrusts  these  mtows  into  the  body  of  the  tumor,  ami  destroys  it  dire 
The  officinal   soliUioH   {Liquor   Zinci  Chloridi,  U.S.)  is  used  na  i 
infect  ant. 

HvnRARaTKUM  Chloeidch  Coreosivtm.— OflTMiue  .S'm6/ihmi/«S 
escharotie  of  moderate  power,  which  shares  the  dangers  of  arsenic,  ■ 
death  has  followed  its  external  use.  In  saturated  solution  it  is  uach  j 
as  a  caustic  in  chancrei,  but  ia  scarcely  e((ual  to  the  acid  nitrate  of  n 
In  these  cases  it  should  be  applied  by  means  of  a  camel's-hair  brush. 
George  B,  Wood  recommends  very  highly  in  onychia  maligna  the  use  of  a 
powder  composed  of  eqtial  parts  of  corrosive  sublimate  and  sulphate  of  rinc 
iDtimately  mixed.  This  powder  is  to  be  sprinkled  thickly  over  tlie  diseased 
surface,  and  a  pledget  of  lint  thoroughly  wet  with  laudanum  is  to  be  laid 
thereon.  There  is  severe  pain  for  half  an  hour  to  an  hour ;  but  the  dres- 
ings  are  not  to  be  removed  until  eight  or  ten  hours  huTe  elapaed.  When 
the  slough  which  is  thus  formed  separates,  a  healthy  granaladQ);  surfiioe  ts 
lefl  behind. 

Liquor  Htdbarotri  Nitratis,  TJ.  S. — Solution  of  the  acid  nitmt«  of 
mercury  is  a  nearly  colorless,  highly  gorrosive,  acid  liquid,  having  a  specific 
gravity  of  2.1G5,  and  made  by  dissolving  mercury,  or  its  red  oxide,  in  a 
large  excess  of  nitric  acid.  It  contains  free  nitric  acid  and  the  binitntte  of 
the  deutozide  of  mercury.  I  do  not  know  of  its  external  uso  ever  having 
produced  death ;  bat  it  has  caused  salivation,  and  it  is  perfectly  conceivable 
that  its  careless  employment  should  lend  to  much  more  serious  results: 
iudeed,  in  the  Lancet  for  Jan.  3,  1874,  is  reported  a  very  serious  case  of 
poisoning  by  tho  application  of  the  pernitrate  to  a  space  not  bigger  than  a 
half-crown.  It  is  rarely  used,  except  for  the  purpose  of  destroying  gpeeifie 
or  cancerous  ulcert.  It  is  especially  useful  in  chancrti,  to  which  it  should 
be  applied  with  a  glass  rod.  In  obstinate  acae,  a  minute  drnp  applied  l>y 
means  of  a  glass  brush  to  tho  top  of  an  indolent  tubercle  is  s^d  to  dcstinj 
it  without  producing  a  Bear.  It  has  been  largely  employed  by  @yniBCiolo(psta 
in  ulceration*  of  the  cervix  uteri.  Its  action  in  oU  these  cases  is  very  prompt 
and  is  moderately  dc«p  ;  the  pain  is  severe,  but  transient. 

AciDUM  ScLPHrRlCCsi. — Sulphuric  Add  is  a  powcrfiil  escharotie,  mnd 
has  been  used  extensively  for  the  purpose  of  destroying  even  large  ^rowtha. 
VoT  this  purpose  the  strongest  acid  is  mixed  with  chorooul,  so  as  to  moke  a 
thick,  manugcuble  paste.  Before  the  application  of  this,  the  skin  should  be 
removed  by  u  blister.     At  present  this  escharotie  is  not  much  employed. 

AciBCM  NiTHiODM. — Mtric  Aeiii  is  a  powerful  caustic,  wliich  ia  never 
employed  to  destroy  large  growths,  but  is  a  favorite  application  to  chimera, 
to  Sffphi/iiie,  phagcdienie,  and  other  unhealthy  ti^eer*,  as  well  as  to  contfyfe- 
mata  and  other  small  dermal  groicthi.     It  is  applied  by  means  of  m  ^^^M 
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rod  or  a  splinter  of  wood.  A  drop  or  two  ia  usually  amply  sufficient;  and 
when  the  artion  haB  gono  far  enough,  the  part  should  be  washed  with  soap- 
suds, which  at  once  arrest*  action  and  crausea  the  severe  pain  to  cease. 

AotDQH  MuRlATlcuM. — Muriatic  Add  is  capable  of  acting  as  a  caustic, 
but  is  less  ptiwcrful  than  either  sulphuric  or  nitric  acid,  and  is  rarely  used. 

AciDUM  CuROMICCM. — CliTani  ic  Actd  oeciiTB  in  anhydrous  acicular  crys- 
tals, of  a  deep-red  color,  and  an  acid,  metallic,  corrosive  taste.  Tlioy  are 
very  deliquescent,  melting  down,  when  exposed  to  the  air,  into  a  di'ep-red 
solution.  Chromic  acid  ls  a  very  active  oiidiscr,  and  when  mixed  with 
oi^unic  matt«r  rapidly  altera  it,  and  if  in  slight  excess  will  dissolve  almost 
any  fonn  of  tissue.  It  is  no  doubt  in  this  way  that  It  adh  as  an  escharolic. 
It  is  very  much  used  to  destroy  comli/lomala  and  other  dermal  growlht,  and 
no  doubt  would  be  efficient  in  cases  of  larger  tumors.  In  superficial  affco- 
tions  it  is  beet  applied  by  means  of  a  glass  rod,  the  Itt^uid  formed  by  the 
spontaneous  deliquescence  of  the  crystals  being  used.  Chromic  acid  is  snue- 
tJmes  prescribed  dissolved  in,  or  made  into  a  paste  with,  glycerine,  but  it  ia 
slated  that  in  mixing  the  two  great  care  must  be  taken  to  add  the  liipiid 
slowly  drop  by  drop,  as  otherwise  tliere  is  danger  of  an  explosion  (Phila. 
Med.  Timei,  iv.). 

Bbohikium. — Bromint  is  a  dark-red  liquid  which  has  a  very  powerful, 
disagreeable,  chlorine-like  odor,  and  at  ordinary  temperatures  emits  exceed- 
ingly acrid,  pungent  fumes.  It  ia  sparingly  soluble  in  water,  more  soluble 
in  alcohol,  and  still  more  ao  in  ether.  Atcoholio  and  ethereal  soliitiuns  lose 
their  color  and  become  acid  in  a  few  days,  from  the  generation  of  hydro- 
bromic  acid.  When  bromine  is  brought  into  contact  with  organic  matter,  it 
osidiMS  ond  completely  destroys  it  with  great  rapidity.  On  account  of  it* 
liquid  form  and  of  this  property,  bromine  is  one  of  the  most  severe,  thorough, 
and  rapid  of  all  the  caustics.  It  has  not  been  much  employed  to  destroy 
morbid  growths,  hut  during  our  late  war  was  found  (o  be  the  most  efficient 
of  all  the  applications  tried  in  hntpilal  ganyrene.  After  most  of  the  slough 
had  been  cnt  away,  the  caustic  was  applied  pretty  freely  to  ihc  living  tissue 
by  means  of  a  glass  rod.  The  pain  was  very  severe ;  but  it  ceased  after  a 
few  moments  when  the  caustic  was  washed  off. 

Sulphate  of  Zinc  and  Sulphate  nf  Copper  are  feeble  escharotics,  never 
used  to  destroy  sound"  tissue.  Burnt  Alun\  belongs  in  the  same  calegoiy, 
but  is  probably  a  little  more  feeble.  All  three  of  these  drugs  are  nsc 
destroy  exuberant  gratudaliona  in  ulcers. 
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These  are  bland  anbatances,  which  form  more  or  lesn  gummy  or  mncilagf- 
nous  solatioDS  in  water,  cnpable  of  exerltng  a  cnlniing  or  soothing  influpni'o 
upon  inflamed  surfaces.  Without  doubt  water  itself  ia  the  demulcent  par 
fxrxUence;  but  the  remedies  here  diBcussed  do  seem  lu  enhance  its  power. 
It  has  been  claimed  for  these  medicines  not  only  that  they  soothe  sorfacea 
to  which  they  are  immediately  applied,  but  also  that  taken  iDtemally  they 
relieve  irrilatioo  id  distant  organs.  As,  however,  all  of  them  arc  complex 
Tegclable  producU,  aa  many  of  them  are  staple  articles  in  the  world's  food, 
and  SB  none  of  them  have  been  dclcctc!  in  the  blood  or  the  accretions,  it 
cannot  be  allowed  that  they  reach  distant  part^  through  absorption  into  tlie 
blood.  What  m  certainly  true  of  some  of  them  is  probably  true  of  all, — ia,, 
digestion  of  them  occurs  in  the  primtc  vite.  The  relief  which  undoubtedlf 
follows  their  use  in  cerl4un  alfcctions  of  parts  which  they  can  reach  only 
through  the  circulation  is  probably  in  great  part,  if  not  altogether,  due  to  the 
lai^  quantities  of  water  with  which  they  are  administered,  which,  pnamng 
through  the  body,  lessen  the  coneeutration,  and  hence  the  acridity,  of  the 
urine  and  other  secTetions. 

Clinically,  demulcents  are  nseful  aa  local  applications  in  all  fonns  of 
acutely-inflamed  surfaces,  and  they  are  taken  internally  in  acute  inflamma- 
tory  conditions  of  the  alimentary  canal.  In  alight  bronchial  irritation  they 
arc  oflen  of  service,  especially  when  allowed  to  dissolve  slowly  in  the  mouth : 
nacd  in  this  manner,  they  not  only  exert  an  influence  upon  the  mucous 
membrane  of  the  mouth,  but  very  probably  find  their  way  also  into  the  rea- 
piratory  pasBi^ea. 

AOAOIA-GUM  ARABIC.  U.  8. 

A  gummy  exuifction  from  Acacia  vera  and  other  species  of  Acacia,  small 
trees  growing  in- Northern  Africa,  8euegambia,  Guinea,  etc.,  the  Cape  of 
Good  Hope,  and  Australia.  Quiu  ambic  occurs  in  roundiah  or  irregulnr 
pieces,  mora  or  less  transparent,  bard,  brittle,  varying  in  color  from  white  or 
yellowish  white  to  red,  or  even  deep  orange  brown.  It  consists  of  a  peculiar 
principle,  Arahiii,  united  witli  about  three  per  cent,  of  lime,  potash,  and  nuig- 
Dcsia,  According  to  Husemann,  pure  izrahln  is  an  amorphous  substvnoo, 
glasay  and  transparent  when  dry,  but  milk-white  when  moist,  and  having  a 
feeble  acid  reaction,  with  the  power  of  uniting  with  bases.  In  the  pb: 
646  ^ 
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srabin,  like  other  gums,  appears  to  be  formed  by  a  retrograde  metamorpbosia 
of  celliJoBe,  Indeed,  Wigand  declares  that  the  flesh  and  even  the  hard  en- 
docarp  of  the  plura  can  undergo  this  motmnorphoais.  The  same  iuTcstigator 
aSims  that  hamarin  is  a  first  product  of  the  change,  and  is,  by  a  contiDuation 
of  the  process,  eonTerte<I  into  arabin.*  On  account  of  its  eolubiiity  and 
pleasant  tjistc,  gum  arobic  is  oflen  used  as  a  ddniilceDt  in  irritation  of  the 
fuuees  and  ia  antfina.  It  is  also  sometimes  used  oa  an  addition  to  driiiking- 
waler  in  fevcra,  and  is  believed  to  have  some  alight  nutritious  properties.  Ita 
chief  use,  however,  is  in  Phannney,  in  tbe  making  of  emulsions,  pills,  elc. 
The  mucilage  {Mucila^  Acacia:)  and  tbe  lyrup  (^St/rvpus  Acacia)  are 
officinal. 

ThaqacaNTHA,  U.S. — Tra^aeanlh  is  the  concrete  juice  of  Astragalus 
venis,  a  smiLll  shrub  of  Asia  Minor.  Tragocauth  oceura  in  lac^,  nbitieb, 
homy,  waved  flukes,  or  sometimes  in  filanienlous  pieces.  It  is  odorless  and 
nearly  tasteless.  Introduced  into  water  it  does  not  dissolve,  but  swells  up  into 
a  soft  paste.  One  hundred  parts  of  it  contain,  according  to  Gu^rin,  53.3  parts 
of  arabin,  33.1  parts  of  baseorin,  and  2.5  parts  of  inorganic  ash.  Bassurin 
is  a  gummy  principle,  at  once  distioguiiihed  from  arabin  by  ita  not  dissolving 
in  water,  but  eimply  swelling  up  into  a  pasty  mass.  Tragacanth  is  used  in 
medicine  only  in  tbe  manufaclure  of  troches  and  in  suspending  heavy  pow- 
ders, for  whicli  purpose  tbe  difficulty  of  its  solution  and  the  extreme  viscidity 
of  its  mucilage  especially  fit  it.  Its  mucilage  {^SlvtHago  TragacaiUhit.)  ia 
officinal 

DLMrs  FdLVA,  U,S. — Slipperi/  Elm  is  the  inner  baric  of  TJlmus  fulva,* 
lai^e  indigenous  tree.  The  hark  is  of  a  yellowish -white  or  tan  color,  fibrous, 
yet  when  dry  somewhat  brittle,  and  occurs  iu  long,  flat  strips  or  pieces  one  or 
two  lines  thick.  It  is  pleasantly  mucilaginous  when  chewed.  It  contains  a 
lui^  quantity  of  a  peculiar  mucilage,  which  it  yields  freely  to  water.  Its 
infusion  is  aomelimca  token  in  large  quantities  in  injliimmatioii*  of  the  intes- 
liiifs  as  a  demulcent  laxative ;  but  ile  chief  use  is  as  an  estemul  application. 
When  gromid  into  powder,  slippery  elm  wakes  a  very  excellent  soothing 
poultice.     The  mucilage  {Mueilago  Ulmi)  ia  officinal. 

Cetraria,  U.  S. — Iceland  Most  is  the  fronds  of  a  lichen,  Cctraria  Islundiea, 
growing  on  rocks  in  Iceland,  and  in  most  of  the  northern  portions  of  the  world. 
It  is  said  to  be  abundont  in  tlie  mountains  of  New  England.  The  foiiaewms, 
dcy,  shining,  lobed,  and  laciniated  fronds  are  about  four  iuohea  long,  of  vari- 
ous intermixed  colors,  gray,  brown,  and  red,  of  a  mueil^inoua,  bitter  tasle. 
Iceland  moss  contains  a  peculiar  starch-like  principle,  lichen  starch,  and  a 

*  Tbe  rendBr  inlvrnlcd  in  tbo  method  of  fDrmiitlDii  of  tbe  gami  ii  refoired  la  the  Tul- 
lowing  pspent  KUtiiog,  ArcKipd.  Pharwiaeie,  ISSl,  Esft  L, — ttanelalad  In  the  Ainriroa 
Journal  o/ Fkatnarg.  vo\.  iXT.  ji.  37;  Uohl,  Snlaniiel*  Zei'lung.ISSr,  p.  33i  A.  Wigiuid,      ' 
JahTbUcfi"  far  Wit.  B-Aanii.  ISfll,  iii.  117!   "il  for  t.  general  diwDSsIiin  bjr  Dr.  J.      I 
SBCtt,  Ui  Hn/tKtlturi  htindl-r-k  flrf  phytiologUrhr-,  U-iomk,  Bd.  iv.  p.  .lor. 
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bitter  priitciple.  It  is  inod(H«DS|  and  haa  a  muoilagiaous,  bitter  t 
jielda  to  oold  wat«r  iu  bitternces ;  to  boiiing  water  all  of  its  vinues. 
tmrin,  or  Celrnrie  Add,  is  the  bitter  principle,  wliicb  may  be  obt^uod  i 
Buow-white  mnss  of  iii[«rlaced  acicular  crysluls.  It  unites  witb  alkalies  to 
form  sulu.  With  it  in  the  lichen  is  assnciuted  in  mtall  quantities  UcluUeani: 
acid.  Licheitin,  or  Lichen  Starch,  the  mucilu^nous,  DutritJre  principle  of 
luelimd  mosa,  differs  from  ordinary  st^rcli  in  not  buing  depoMtud  ia  gmtutea 
within  the  ocUb,  but  in  layers  or  irregulur  masses  between  tlie  cells,  or  in- 
deed forming  the  walls  themselves  of  the  cells  (De  Bary,  Hofmeiater' a  Hnttdh. 
der  phyiiolog.  Bolan.,  Bd.  ii.  p.  256).  In  cold  water  it  swells  up  witbout 
dissolving;  in  hot  water  it  dissolves,  and  on  cooling  condenses  into  a  jelly. 
With  iodine  it  strikes  a  yellow,  green,  or  sometimes  ratber  fiant  blue,  color. 
It  is  found  in  Tery  many  lichens ;  also  in  many  speuies  of  sea-weed,  nutably 
in  the  so-ualled  Conicaii  moM.  loelaud  moss  hus  enjoyed  some  rcpal&tion 
as  It  demulcent  in  pectoral  complainle.  From  its  bitter  principle  it  is  prab- 
ftbly  somewhat  tonic,  and  its  lichenin  Is  probably  about  equal  to  ordiuary 
starch  as  a  nutrient.  When  prepared  as  an  article  of  diet,  in  the  form  of 
jelly,  the  bitter  taste  should  bo  removed  by  soakiog  for  some  hoars  i 
weak  cold  alkaline  solution,  and  afterwards  for  a  little  while  in  cold  imt 


Chondkds,  U.S. — Irish  Mois,  or  Carrageen. — The  fronda  of  Clioi 
criapiia,  a  sca-wecd  growing  on  the  coast  of  Ireland,  and  also  on  tlie  tioti 
coast  of  the  United  States,  where  it  is  now  gathered  in  large  quantities.  The 
fronds  are  purplish  red, — but,  as  kept  in  the  shops,  hieauhed  by  vasbing  in 
fVesli  water,  whitish,  and  translucent, — cartila^nous,  slender,  much  brauclied, 
swelling  up  but  not  dissolving  in  water,  and  having  a  slightly  saline  taato. 
Thv'a  virtue  depends  chiefly  upon  a  starch-  or  gum-like  principle,  (Mrra- 
grenitti  which  is  distinguished  from  starch  by  not  turning  blue  with  iodtne, 
from  gum  by  not  precipitating  from  its  watery  solution  on  the  addition  of 
alcohol.  Chondrus  also  contains  a  notable  proportion  of  a  vegetable  alba- 
men,  very  rich  in  nitrc^n. 

Carrageen,  being  demulcent  and  nutritious,  is  employed  as  an  article  of 
diet  in  those  cases  requiring  food  of  such  character,  and  may  be  used  instead 
of  arrow-root.  It  is  to  be  prepared  by  first  soaking  f<ir  ten  minutes  id  onid 
water,  and  then  boiling  from  half  an  ouuce  to  an  ounce  of  it  (aeuording  (« 
the  desired  mrisisteney)  in  a  pint  and  a  half  of  water  down  to  a  pint,  sweet- 
ening and  flavoring  to  taste.  Milk  may  be  substituted  f<>r  water,  and  J 
preparation  thus  rendered  more  nutritious. 

Gl-TCYRRniZA,  U.S. — Liquorice  Root  is  ibe  root  of  lilycyrrhiw 
a  native  herb  of  Southom  Europe.  It  occurs  in  long  cyliodrical  pieces,  ( 
a  few  lines  to  more  than  an  inch  in  diameter,  brownish  externally,  and  yel- 
lowish within.  Its  fracture  is  fibrous,  ila  tnete  swei'C  and  mucilaginous,  illl 
odor  none.     Ila  active  principle  is  Glycyrrhizin.     This  if 
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substance,  differiag  from  the  sugara  in  not  bein^  converted  by  uitrie  acid  into  | 
oxalic  Bcid,  and  by  its  inability  to  undergo  the  vinous  iermcDlation.  Lifjuor- 
ice  root  ia  very  largely  used  ss  a  demulcenl  In  pci;tural  complaints,  and,  od 
account  of  its  pleasant  taste,  as  a  means  of  dia^uising  or  of  flavoring  medi- 
cines. In  the  form  of  glycyrrhisin  it  is  said  to  conceal  almost  entirely  the 
bitter  taste  of  quinine  and  similar  substances.  It  ia  used  almost  eielusivoly 
in  the  form  of  the  extract  (Exlractutn  Gfyct/rrhiztt,  U.S.),  known  at 
Liquorice.  The  Mithira  Glycyrrhizm  Compotita,  U.  8.,  or  Brawn  Mixture, 
cuntaios  paregoric,  ontimonial  wine,  and  sweet  spirit  of  nitre,  and  is  much  J 
used  as  a  domestic  remedy  in  "  cohli"  and  the  curly  stages  of  mi7J  bronchiiii. 
The  dose  for  an  udult  is  half  a  fluidounce  to  a  fluidounce  every  three  hours  j 
for  a  child  three  years  old,  a  l«aspounful. 

Medulla  Sassafras,  U.  S.,  Is  the  pith  of  the  indigenous  sussafms,  whioli 
jrields  a  delicate  mucilage  with  water.  This  mucibgc,  which  is  much  used 
in  discuses  of  the  eye,  ia  officinal  {Mucilago  Satia/ra*). 

Altd^a,  U.S The  roots  of  tlie  Althcea  oflicinalis  yield  a  bland  m 

lage,  and  are  occasionally  employed  to  make  a  decoction,  wbicb  ia  givci 
irritated  states  of  the  stomach  and  bowels. 

LiNDM,  U.  S.,  or  Flnxteed,  is  the  seed  of  Linum  usitatissimum,  or  com- 
mon flax,  and  contains  lai^e  qmuitities  of  mucilage  and  of  oil :  its  Cotiipound 
Jnfvtion  (_Iii/iautii  Lint  Cumpoaitian,  U.S., — 3ss  to  Oj, — containing  also 
liquorieo  root)  is  much  used  internally-  It  is  of^n  made  with  boiling  wa 
hot  the  application  of  tw  much  heat  causes  the  extraction  of  more  or 
of  the  oil,  and  thereby  renders  the  preparation  less  palatable.  The  infiision 
sboold  never,  therefore,  be  boiled  during  its  making.  The  addition  of  lemon 
and  au^-ar  renders  it  more  palatable.  It  may  be  drunk  ad  libitum  in  pectoral 
catarrh*,  in  eiiTeritit  and  d^»cntery,  and  in  irritation  of  tbe  kidnei/i  or  the 
uriViary  pattoget.  Ground  Jiaxtetd  (^Lini  Farina')  is  especially  adapted,  J 
by  the  oil  aiid  mucilage  it  contiuns,  for  making  poultices. 

The  seeds  of  the  ^(i;ice  ( C^donium,  U.S.)  contmn  a  large  qtiantitj 
of  mucilage,  which  they  readily  yield  to  water,  forming  a  thick  tcnacIooB 
solution. 

Tapioca,  U.S.,  ia  the  fccuta  of  the  root  of  Jaiiipha  Manihot,  a  native  of  I 
South  America,  There  are  two  varieties  of  the  tapioca  plant,  the  tjreet  and  I 
the  bitter  caisava.  The  latter  is  ia  its  fresh  state  poisonous,  from  the  prua-  I 
sic  acid  which  it  contains,  hut  yields  most,  if  not  all,  of  the  tapioua  of  c 
merce.  The  tapioca  is  obtained  liy  allowing  the  expressed  juice  to  stand,  j 
separating  the  powder  which  deposits,  washing,  and  drying  by  beat,  [>wing  I 
to  tbe  action  of  which  the  starch  is  rendered  piirtjally  soluble  in  cold  water,  f 
It  is  in  irregular,  hard  and  rough,  nearly  tasteless  grains,  which  the  mi 
scope  shows  to  be  composed  of  broken,  ruptured  st«rch*granulca.  It 
stitntes  an  elegant  farinaceous  article  of  ijiet,  mid  may  Iw  prepared  in 
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following  manuer:  Soak  two  tahlespoonfuls  of  very  clean  tapiuca  iii  two  tea- 
uupfuk  of  Duld  water  over-DighC ;  iu  ttio  morning  udJ  a  little  stilt  atid   one 
pint  of  milk,  ur  water  if  milk  is  not  alluwej ;  simmer  it  ua^l  quite 
8lir  well  while  uooling  ;  whtn  done,  pour  into  a.  bowl,  and  »dd  sugar, 
and  nntmeg,  according  to  tasto  or  the  exigencies  of  the  case. 

Maranta,  U.  S.  {Arrowroot),  is  a  fecula  or  starch,  obtained  from  tbe 
rhizome  of  the  Manuita  arundinacea,  a  native  of  the  West  ladies.  Arrow- 
root is  produced  \a  the  West  Indies,  in  Africa,  and  in  the  Southern  United 
Statics,  especially  Florida.  The  most  esteemed  raricty  is  that  which  cumec 
from  the  island  of  Bermuda.  It  is  obtuned  in  the  usual  method  by  beating 
the  root-stocka  into  a  pulp,  and  the  use  of  flowing  cold  water.  It  ocu-urs  as  ■ 
very  light,  taateleBa,  and  odortcaa  white  powder,  which  the  microscope  ahuWB 
to  be  composed  of  ovate,  oblong,  or  in-egukrly-convex  granules,  from  the 
seven-hundred -mid-fitlicth  to  the  two-thousandth  of  an  inch  lung,  marked 
with  very  fine  rings  and  a  circular  hilum,  which  cracks  in  a  linear  or  stellute 
manner.  It  is  often  adulterated  with  other  alarubea,  which  are  beat  detected 
by  the  microseope. 

Arrowroot  affords  the  most  readily  prepared  and,  in  the  sick-room,  th« 
most  popular  of  all  the  farinaceous  articles  of  diet  It  may  be  prepared  in 
the  following  manner:  Stir  two  teaspoonfuls  of  arrowroot  in  half  a  teacuptiil 
of  cold  milk  Mn\i\a.jierfecllyrmooth  mixture  is  made;  have  on  the  fire  a  pint 
of  milk,  and,  while  this  is  boiling,  odd  the  arrowroot  little  by  tittle,  stirring 
coustantly  until  cooked, — i.e.,  from  one  to  two  minutes  afWr  the  lust  is  poured 
in;  odd  sugar,  Dutnicg,and  wine,  according  to  tuste  or  the- exigencies  of  the 
caee.  When  milk  is  not  to  be  had,  or  a  very  low  diet  is  required,  WBt«r 
may  be  substituted. 

Baqo,  U.  S.,  is  a  fecula  prepared  from  the  pith  of  Si^os  Bumphi!  and 
other  sago  palms  of  Sumatra  and  the  neighboring  regions.  Ii  is  first  pre- 
pared in  the  usual  maimer,  and  then  formed  inUi  a  paste  with  water,  rubtrad 
into  grains,  and  dried.  /*ear/ .^0^0  occurs  in  hard,  roundish,  somewhat  tr 
luoent  or  sometimes  opaque  grains,  about  the  size  of  a  pin's  head.  Com 
Sa^'i  is  in  krger  and  browner  grains,  otlcn  mixed  with  some  powder.  It  jji 
composed  of  oval  or  ovate,  oll«n  truncate  and  muller-aliaped,  often  mueh  ' 
broken,  starch-granulea.  It  is  used  exclusively  as  on  artioie  of  diet,  forming 
a  jolly,  which  is  beat  prepared  as  follows :  Wash  the  sago  well  in  cold  water ; 
put  a  small  teacupful  uf  it  to  soak  in  half  a  pint  of  water  over-night,  and  ii 
the  morning  put  this  mixture  into  one  pint  of  hot  water ;  squeeze  into 
juice  out  of  a  thinly-pared  lemon,  and  allow  to  simmer  slowly  for  t 
minutes;  then  sweeten,  add  wine  uccording  to  taste  or  the  cxigendea  ofV 
the  case,  then  pour  into  moulds  to  cool. 

Canna,  U.  8.,  or  Tmt  le»  Moi»,  is  a  starch  which  is  prepared  in  the  Wen 
ludics,  and  resembles  potato  sliu'ch,  but  has  a  remarkable  satin-like  lustn^J 
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due  to  the  extraordinary  size  of  its  granules.  It  forms  witli  water  a  tena- 
cious jelly,  which  is  not  so  clear  as  that  produced  by  arrowroot.  It  is  yeiy 
rarely,  if  ever,  used  in  this  country. 

HoRDEUM. — Under  the  name  of  Eordeum^  or  Barley,  the  United  States 
Pharmacopceia  recognizes  the  decorticated  seeds  of  the  common  barley,  the 
pearl  barley  of  commerce.  They  contain  starch  and  mucilage,  and  the 
decoction  (Decoctum  ffordei^  is  officinal.  Bartey-toater  is  used  as  a  nutri- 
tious, demulcent  drink  in  fevers  and  inflammatory  conditions,  especially  when 
the  gastric  mucous  membrane  is  involved.  The  U.  S.  Pharmacopoeia  directs 
that  it  should  be  prepared  as  follows :  "  Take  of  barley  two  troyounoes ; 
water  a  sufficient  quantity.  Having  washed  away  the  extraneous  matters 
which  adhere  to  the  barley,  boil  it  with  half  a  pint  of  water  for  a  short 
time,  and  throw  away  the  resulting  liquid.  Then,  having  poured  on  it  four 
pints  of  boiling  water,  boil  down  to  two  pints,  and  strain." 


TauE  cmollienlB  are  perfectly  bland,  fatty  substances  which,  wlieii  applied 
to  the  Bkii),  Bofteo  it  and  render  it  more  pliable.  The  action  of  these  remt* 
dies  is  largely  mechanical,  and  they  probably  soften  the  derm  in  precisely  the 
same  way  as  they  affect  a  raw  hide  or  a  piece  of  leather.  They  are  thcrefon 
especially  usetiil  when  the  skin  has  a  tendency  to  cmcic  or  to  chap.  When- 
ever surfaces  become  sore  by  attrition,  or,  in  other  words,  chufe,  emollients 
are  also  uaerul  In  a  mechanical  metbnd.  Emollients  oden  aflbrd  relief  in 
simple  iuflamniatioLia  of  the  skin  under  Buch  circiimHtancos  that  tlieir  action 
cannot  be  explained  in  any  of  the  ways  alluded  to :  indeed,  they  seem  to 
exert  a  dynamic  tnflucnec  upon  the  nutritian  of  the  parts  concenied.  To 
the  best  of  our  prejtent  knowledge,  the  oxygen  or  other  constituent  of  tlie 
air  acts  as  a  stimulunt  to  exposed  surfaces  and  increases  inflamniatioDS  there 
present ;  and  it  is  believed  that  fjtty  matters  do  good  by  keeping  out  the  air. 
If  this  be  so,  the  apparently  dynamic  iuflueuce  of  fatty  matters  is,  after  alt, 
mechanical.  Be  these  things  us  they  may,  clitiical  experience  has  demon- 
strated that  fatty  matters  are  of  very  great  value  in  the  treatment  of  super- 
ficial infliimmations.  It  must  be  borne  in  mind  that  the  blandest  fat,  when 
it  becomes  rancid,  is  very  irritating,  and  will  do  far  more  harm  than  good. 
In  the  use  of  fatty  emollients,  the  strictest  attention  must  therefore  be  paJd 
to  the  condition  of  the  material  employed.  Any  perfectly  blond  oily  eub- 
Btance  may  be  used  as  au  emollient.  MiitUm  luet  and  grmr-greate  are 
famous  in  domestic  medicine,  hut  are  simply  valuable  because,  if  well  pre- 
pared, they  are  less  apt  than  some  other  futs  to  become  mncid.  It  cannot 
be  allowed  that  there  is  any  difTerenco  in  fats,  unless  it  be  in  penetrating 
power  :  a  very  hard  fat  is  of  course  not  so  readily  applied  as  a  soUcr  one,  and 
therefore  only  such  fats  as  freely  melt,  or  at  least  become  very  soft,  at  the 
temperature  of  tlie  body,  arc  to  be  used.  Vonimon  Lard  {^AiJept,  II-  S.),  when 
freed  by  washing  &om  the  salt  which  it  commonly  contains,  ii  a  mild  i 
melting  at  the  temperature  of  the  body.  It  is  enormously  used  i:: 
Cacao  Bulla-  (  Oleum  Theohrovia,  U.  S.)  is  an  ahBolulcly  bland  vegctablofli 
which  is  a  firm  solid  at  ordinary  temperatures,  but  melts  with  the  heat  ^ 
the  body,  and  is  consequently  very  largely  used  in  the  preparation  of  sap] 
tones,  both  officinal  and  magistral.  Spermaceli  (  Crlaceiim,  U,  8.)  is  ftlso  tt 
ployed  to  give  consistence  to  ointmonte,  ae  \a  also  wax  (Ctro  tilta,  t 
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Wrta-,  and  Cera  flava,  or  yeUnw  wax,  U.  8.).  Cold  Cream  (  Uitguentum 
Aqum  Rota,  U.  S.)i  containing  oil  of  sweet  almonds,  spennnoeti,  wliite  wux, 
and  roBC-water,  is  tLc  nioal  elegant  of  all  the  offi:^iiinl  Tatty  emolliciilx,  uulcea 
it  be  glycerine,  which  is  so  niuc-h  used  that  it  merits  a  distinct  notice. 

QLYOEHIHA-QLYOEEIHE.   IT.S. 

This  b  a  thick  syrupy  liijuid,  colorlesB,  and  free  from  odor,  but  of  a  sweet 
tast*.  Il  was  originally  prepared  by  heating  together  a  metallic  oxide  and 
ordinary  fata,  as  in  the  mannfacturo  of  lead-plaster.  Chemically  speaking,  tt 
belongs  to  the  alcohols,  and  is  known,  accnrding  to  the  recent  nomenclature, 
as  propcnyl  alcohol.  It  is  nlways  set  free  during  the  jirooess  of  BU]>onificap 
tiou,  when  the  stearic  or  other  acids  of  the  fat  uiiitu  with  some  base  to  furm 
salts,  known  as  soap.  Coiiscrjuciitly,  glycerine  always  forms  a  coiisidcrahte 
part  of  the  soap-maker's  waste;  but  in  this  it  is  so  miKed  with  impurities 
that  until  recently  it  was  Taluoleas.  Now,  by  means  of  oertaiii  patent  pro- 
cesses, the  glycerine  is  swd  to  he  obtained  pure  from  the  waste  produeta  of 
soap-factories.  It  ia  also  mannfaetnred  on  a.  very  large  scale  by  the  direct 
deeomposition  of  fats  by  heat«d  steam,  in  accordauce  with  a  plan  patented 
by  Mr,  Tilghman.  The  gniat  bulk  of  the  glycerine  in  commerce  is  at 
pretient  prepared  in  this  way. 

Under  certain  circumstances,  not  well  understood,  glycerine  forma  hard, 
brilliant  crystals.  In  its  usual  liquid  form  it  mixes  in  all  propurlioiis  with 
water  and  alcohol,  and  possesses  itself  very  great  solvent  powers,  dissolving 
iodine,  bromine,  the  alkalies,  tannic  and  other  vegetable  acids,  a  large  num- 
ber of  neutral  salts,  saliein,  and  very  many  other  oi^anic  principles,  so  that  i 
it  is  largely  used  in  pharmacy.  The  following  table  by  Klever  gives  the 
amount  of  various  drugs  dissolved  by  one  hundred  parts  of  glycerine : 
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Glycerine  does  not  evaporate  upon  exposure,  but  is  very  hygroacopio,  and 
absorbs  water  from  the  air,     When  pure,  it  ia  incapable  of  becoming  rancid 
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or  of  fermenting  spontaneously.  The  acrid  glycerine,  formoriy  so  abundant 
in  commerce,  and  still  met  with,  owes  \\a  irritant  properties  to  con  laminating 
anbetances,  especially,  it  is  said,  to  oialic  and  formic  acid).  The  former  of  :| 
these  aubatances  is  apt  to  be  created  by  the  action  of  the  sulpboi 
during  the  purification  of  the  glycerine,  the  latter  by  the  r 
the  oxalic  acid  and  the  glycerine, 

Tkerapeotics. — Locally  applied,  glyocrioe  is  perfectly  uoirritating,  and 
ia  much  employed  as  an  eiuollicnt.  The  chief  disndvantsge  that  aileitds  Ha 
use  ia  its  atickinega  ;  on  the  other  hand,  its  non-volatility  and  its  bygr 
properties  ^ve  a  perMatenoy  to  ita  action  which  ia  often  very  advania 
It  enters  largely  into  the  composition  of  popnlar  emollient  ointmeat^  4 
"  creams,"  aa  they  are  called,  and  ia  often  used  ileelf  for  chopped  haudH,  a 
coriationa,  and  similar  troublea.  It  is  alao  employed  by  dermatologists  U 
some  extent  in  chrome  eczema;  in  ieliorrhma,  whether  affecting  the  lioiry 
scalp  or  other  parts,  it  is  asserted  to  be  capociolty  useful,  soiVning  the  masset 
of  secretion,  and,  used  in  conjunction  with  auch  remedies  aa  borax,  sine,  and 
acetate  of  lead,  diminbhing  the  amount  of  secretion.  When  there  is  a  want 
of  aebaceoua  secretion,  it  is  said  also  to  act  efficiently  ;  in  scabies,  }truritu*, 
and  even  pioriasit,  glycerine  is  used,  diluted  with  water,  ns  a  vehicle  for 
more  active  remedies.  Upon  the  muciiua  menihranea  glycerine  acl*  very 
much  as  it  doea  upon  the  skin,  and  diluted  with  wal«r  is  very  nsc^ful  in 


croup  or  laryn^ilii  it  may 
large  ctunclVhair  brush  la 
n  into  the  lat(«r.     It  also  forma  sn 
a  paste  may  be  made  with  it  aii4^ 
ulceraliona  of  the  same  cavity, 
e  is  employed  might  be  very  i 

re  sufficient  to  indicate  titt 
vehicle.     There  are  certiilii 


ciiryxa,  and  even,  by  enemata,  in  ilyt 

with  advantage  be  applied  freely  by 

the  orifice  of  the  larynx,  ao  as  to  r 

eseelient  boaia  for  mouth-washea ;  o 

bonix,  or  similar  Bubstaiices,  for  use  ii 

liat  of  diseases  in  which  this  aubstau 

lengthened ;  but  the  examples  already  ^vcn 

range  of  its  application  as  a 

persona  upon  whose  akin  and  mucous  membranes  oven  the  purest  glycerine 

seems  to  act  as  an  irritant     This  influence  is  most  intense  when  the  ^joaw_ 

ine  is  nearly  or  entirely  fiee  from  water.     It  is,  however,  discernible  « 

when  the  remedy  is  much  diluted,  and  otlen  prohibits  its  use,     The  e; 

cnce  of  this  idiosyncrasy  to  glycerine  can  be  determined  only  by  trial. 

When  administered  internally  in  doaes  of  one  or  two  ounces,  | 
acts  as  n  gentle  and  very  uncertain  laxative.     I  do  not  think  that  bedd( 
this  action  it  bus  any  perceptible  effect.     It  was  at  one  time  proposed  ■ 
substitute  for  cod-liver  oil  in  eachectie  difciuct,  but,  after  pretty  cxte 
triata  by  various  clinicians,  ita  employment  as  an  alterative  tonic  t 
aoiversally  abandoned.     It  has  also  been  proposed  and  highly  oommeadc 
in  lUal^les  (Luncet,  18C8;  Bertm.  jain.  Wochnschr.,  August,  1872).     It 
appears  to  be  barmlces  in  this  affection,  and  therefore  isay  be  used  us 
sweetening- material  for  wiffee,  ti?a,  and  other  bevorages;  but  there  is  i 
reason  to  believe  that  it  exerts  any  control  over  the  disease.     The  most  b 
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portant  interna]  use  of  glycerine  is  as  a  harmless  eub^taDco  which  has  the 
power  or  disguiaiDg  naaeeous  medicines.  In  this  way  it  nay  bo  employed 
with  caftor  oil,  in  emulsions  of  turpentine,  in  solutions  of  iron,  and  iu  vari- 
ous mistures.  It  seems,  as  it  were,  A  envelop  the  medicinal  substanet^  and 
prevent  their  actiog  on  the  palate. 

Poultices. — Under  the  head  of  Kmollients  I  shttU  also  speak  of  poultioca, 
which  are  moist,  soft,  scarcely  adhesive,  perfectly  hlund  plasters,  used  to  a 
very  great  extent  to  combat  superGcitJ  inflammation.  Poultices  are  much 
more  powerful  agents  than  the  true  fatly  emollients,  and  ore  much  more 
capable  of  being  abused :  the  results  of  such  abuse  will  be  spoken  of  directly. 
A  poultice  mnj',  of  course,  be  stimulating  and  irritant  if  made  of  eucb  a 
Bubslance  as  mustard ;  bat  the  emollient  or  true  poultice  is  prepared  out  of 
some  bland  materiul,  which  is  totally  free  from  action  upon  the  skin.  I  do 
not  think  that  there  is  any  difference  whatever  in  the  action  of  the  various 
■nbstanccs  usually  emplujcd  in  the  preparation  of  poultices,  the  latter  de- 
pending for  their  remedial  powers  solely  upon  the  warmth  and  water  which 
they  contain.  Water,  when  pure  and  of  a  temperature  approximating  that 
of  the  body,  is  a  sedative,  checking  all  action,  posaibiy  by  a  direct  tuflueDce, 
but  probably  by  the  merely  mechanical  acts  of  dilution  of  the  pabulum  and 
of  separation  of  the  germinal  granules.  It  is  also  a  relaxant,  rendering  all 
tissues  soaked  iu  it  soft  and  yielding. 

Poultices  are  sometimes  applied  in  the  early  stages  of  phlegmonous  and 
other  superficial  itifliimmations,  for  the  purpose  of  checking  the  morbid 
action.  Their  influence  is  in  such  case  simply  one  of  sedation,  and  tbcy  are 
certainly  not  so  efficient  as  the  cold-water  dressing.  They  are,  however, 
especially  useful  In  the  advanced  stages  of  inflammation,  when  suppuration 
has  aJready  commenced  or  is  about  to  set  in.  Clinical  experience  has  demon- 
strated that  they  now  favor  the  formation  of  pus.  It  is  hardly  worth  while 
to  discuss  how  they  do  this,  so  long  as  the  natural  method  in  which  pus  is 
produced  is  a  matter  of  dispute.  If,  ns  Cohnheim  believes,  pus  is  composed 
solely  or  largely  of  out-wandering  while  blood-corpuscles,  it  is  evident  that 
the  relaxing  influence  of  a  warm  poultice  will  greatly  fitciiitate  the  escape  of 
these  bodies.  Further,  the  poultice  iu  the  latter  stages  of  a  supcrScial 
phlegmon  not  only  hastens  the  formation  of  pus  in  the  inflammatory  focus, 
but  les'icns  irritation  iu  the  outlying  parts  by  its  sedative  action,  and  so 
Bonens  the  tissues  as  to  aid  in  the  passage  outwards  and  the  discharge  of  the 
inflammatory  products.  When  poulticing  is  too  long  persisted  in,  the  part 
becomes  pule  iir  white,  swollen,  relaxed,  and  baa  a  sodden  look  ;  the  granu- 
lations of  the  ulcer  or  abscess  are  large,  pale,  and  very  flabby,  and  all  the  vital 
actions  are  below  the  normal  point.  It  is  possible  that  even  death  o^  a  part 
might  be  brought  about  by  continuous  poulticing.  Be  this  as  it  may,  ailer 
the  discharge  of  pus,  whenever  the  parts  put  on  the  aspect  just  apuken  of, 
the  pouUiec  should  be  removed  ond  stimulaiing  applications  bo  substituted. 
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So  for,  the  use  of  poultices  lo  combat  external  inflamniutlotiB  bas  t 
beea  spoken  of;  but  diniaJ  experience  bus  denionstrated  llielr  " 
I«rtiiLl  iaflaiumatiooB,  even  wlicu  siicti  deep-seated  tii>»ue3  as  tlie  lacge  afB''' 
afibctcil.  Their  action  in  thet<e  cnscs  ■somewhat  different  Irotn  that  nluch 
they  exercise  over  superGcial  inflammations,  According  to  the  dictat«a  of 
espcriencfl,  they  should  be  npjilied  Tery  hot,  and  be  frenueotly  renewed ; 
very  often,  too,'a  email  amount  of  mustard  or  of  some  similar  elimulating 
malerial  is  added  to  them  with  advantage.  As  a,  result,  these  poultices  act 
as  gentle  hut  deep-reaching  counter-irritants,  which  in  all  likelihtKMl  affect 
nut  merely  the  hlood-vrasels  of  the  skin,  but  also  those  of  the  subd^nnal 
tissue.  When  it  is  borne  in  mind  that  in  all  these  cases  the  poultice  is 
applied  to  a  very  large  surface,  it  will  be  readily  perceived  that  this  countCT- 
irritation  is  a  powerful  one.  Thus,  Va  pleurw/,  or  m  pneumonia,  the  wliole 
anterior  or  posterior  surface  of  the  chest  is  covered,  or  perhaps  the  wbrJo 
chest  is  enveloped,  by  the  jacket-poultice,  In  peritonitis,  the  poultice  should 
be  aa.loi^e  as  the  abdomen  of  the  patient.  Now,  in  either  uf  the  cases 
mentioned,  it  is  plain  that  the  amount  of  blood  drawn  to  the  surfnce  must 
be  considerable.  I  cannot  help  surmising  that  the  wiiter  of  the  poultice  in 
eome  cases  actually  soaks  through  and  reaches  the  nfTecied  tissue  so  as  to 
exert  its  direct  sedatiye  iiifinence  upon  it.  In  lungJiBeasea  of  I'biltlren, 
whose  chest-walls  are  very  thin,  the  value  of  poultices  has  seemed  to  me 
much  greater  than  in  corresponding  affections  In  adults ;  and  it  is  not 
illogical  to  believe  that  the  difference  may  be  dependent  npon  the  inecjiulity 
of  the  chest-walls. 

Flaxseed  meal  is  the  most  Ireqiiently-used  substance  for  making  ponttioe^ 
for  which  purpose  the  large  amounts  of  oil  and  mucilage  which  it  contains 
especially  fit  it.  Ground  tlippery  e/m  makes  a  very  elegant  demulcent,  muci- 
laginous  poultice.  Ordinary  mnsb  from  Indiria  meul  affords  a  cheap  and 
very  serviceable  material,  and  hread  and  milk  makes  a  popular,  very  mild 
and  unirritating,  but  cspensivo  poultice.  When  a  poultice  is  to  be  applied 
to  affect  iutemal  organs,  and  conse<]Ucntly  has  to  be  large  and  cspnblo  of 
holding  the  heat  for  a  long  time,  the  choice  of  material  lies  exclusively  be- 
tween flaxseed  and  Indian  meal.  The  former  of  these  is  the  more  adhesive, 
and  makes  the  more  manageable  poultice ;  but  popular  belief,  and  I  think 
with  reason,  attributes  to  mush  a  superior  power  of  retaining  heat.  In 
either  case  the  pouliiec  should  be  put  on  as  hot  as  it  can  bu  borne,  And 
should  be  eovcrcd  by  a  large  piece  of  silk  oil-cloth,  which  aids  in  relwning 
not  only  the  moisture,  but  also  the  heat.  The  interval  of  renewal  i" 
be  short,  and  should  be  governed  solely  by  the  ropidity  with  whioh  I 
applied  poultice  grows  cold. 


CLASS  XV-DILUENTS. 


A  DiLUKST  is  an  indifferent  substance  which  is  abeorhed  and  in  itfl 
passage  through  the  body  simply  dilutea  the  variouB  fluids  of  tlie  organism 
aa  well  as  the  excretions.  The  only  diluent  ia  water,  which  is  given  in 
various  forma.  Thus,  the  natural  raediciiiul  waters  owe  much  of  their  value 
to  the  large  quantity  of  water  they  contain.  It  is  evident  that  when  a  quart 
of  water  more  than  usual  is  Inken  into  the  system,  it  must  whilst  it  stays 
there  lessen  the  concentration  of  the  bodily  liquids,  and  must  finally  in  aome 
way  find  an  exit  from  the  body,  The  increased  excretion  even  of  water 
means  increased  action  in  the  eliminating  glands ;  and  the  water  passing  oat 
of  the  blood  must  always  carry  with  it  more  or  less  of  the  soluble  mattes 
contained  in  the  aame,  so  that  whilst  the  percentage  of  solid  matter  in  the 
urine  or  in  the  sweat  may  bo  lessened  by  large  potations  of  water,  the  actual 
amount  eliminated  is  no  doubt  mcreased.  Hence  water  acts  not  only  as  h 
diluent,  but  also  as  a  dcpurent. 

It  is  espeeially  in  regard  to  the  urinary  organs  that  water  is  employed 
medieiualiy,  with  three  distinct  possible  objects.  Thus,  it  may  he  used 
simply  to  aid  the  re-establishment  of  completely  or  partially  suppressed 
renal  secretion.  During  a  recent  visit  to  Bellevue  Hospital,  New  York,  I 
waa  informed  that  in  amiU  Bn'ffkt'i  diaeuse  water  had  been  found  tn  be  n 
most  efficient  diuretic,  increasing  very  remarkably  the  urinary  excretion, 
relieving  the  irritation  of  the  kidneys,  and  aiding  the  return  to  health.  lu 
these  caaes  at  least  half  a  pint  of  water  should  be  token  every  two  hours. 
I  have  tried  it  in  chronic  Bright's  disease,  and  found  it  to  work  well  in  aome 
cas(!s ;  but  in  others,  no  increase  of  the  urine  taking  place,  the  water  accu- 
mulated in  the  system  and  added  to  the  distress.  Again,  the  dilution  of  the 
urine  ia  often  important,  aa  in  fffinorrluea,  or  when  there  is  a  tendency  to  the 
formation  of  either  gravel  or  calculi.  Water  is  also  used  as  a  depurant  in 
chronic  disorders  in  which  there  ia  no  organic  disease,  bnt  an  habitual  torpor 
of  the  emunctories, — coses  in  whiuh  the  liver  is  said  to  be  torpid,  and  iu 
which  there  is  a  foul  tongue,  habitual  cosliveneas,  and  a  seanly  urine  with  a 
tendency  to  the  formation  of  a  lateritioos  deposit.  In  these  caaea  a  couple 
of  tumblerfuls  of  water  upon  rising  will  often  produce  a  atool  after  break- 
fast, as  well  as  increase  the  flow  of  urine.  Very  generally  a  mild  ealine  may 
be  advuDtageoualy  added  iu  small  quantity  to  the  water;  and  such  natural 
mini,,  il  waters  as  thoi^  of  Saratoga  are  especially  beneficial. 


CLASS  XVI-PEOTECrriYES. 


In  the  present  class  are  bcluded  thoae  materials  used  by  the  ph^ician  • 
estenial  applicaliona  to  exclude  the  air  and  lo  protect  inflamed  dermal  or 
other  tiBsuts,  Sufficient  has  already  boen  said  in  regard  to  the  imporUnce 
of  the  eiclusion  of  the  air,  under  the  heading  of  EmoUienta.  It  is  crideDt 
that  the  latter  class  of  remedies,  as  well  as  demulcents,  act  as  protwtiTi»; 
but  the  ebsa  of  Pro(«c(ivea  proper  seoms  necessary  for  the  coneidcratioa  of 
certain  remedies  which  act  more  plainly  in  n  mechanical  method  and  which 
will  defend  the  skin  against  esteroal  agencies. 

First  to  be  considered  under  the  present  class  are  certain  plasters,  used  lo 
protect  the  skin  and  raw  surfaces  from  external  influencea.  The  arl/iegtve 
plaiter  {Empitatrtim  liegiiire,  U.  S.)  is  used  enoniiously  for  mechanical  por- 
poscfl.  It  does,  however,  irritate  the  skin  somewhat,  and  consequently  ^ 
rarely  employed  where  protection  is  the  only  object.  Under  the  latter  tax- 
cumstanccs,  the  lead  jilaater  (^Emplaatrum  Plumbi,  U.  S.)  or  the  map  platter 
(^Emplailrutn  Saponis,  U.  3.)  is  preferable.  These  substaucos  are  fret!  from 
irritant  properties,  but  are  very  slightly  adhesive,  and  are  scarcely  used  except 
to  protect  the  skin  from  pressure  or  friction,  as  when  bed-tarts  are  threat«aed. 
They  should  be  spread  upon  very  soft  kid.  It  is  also  very  important  that  they 
be  not  BO  thick  or  hard  as  to  lose  their  pliability.  If  tbcy  are  stiff,  by  their 
movements  during  the  motions  of  ihe  body  they  often  do  more  banu  than 

OOLLODIUM-OOLLODIOff.   U.S. 

When  any  finely-divided  ligneous  body,  like  raw  cotton,  is  steeped  for  ■ 
few  mitiutes  in  a  mixture  of  nitric  uoid  of  the  specific  gravity  of  1 .5  and  con- 
centrated sulphuric  acid,  and  then  squeezed,  thoroughly  washed,  and  dried, 
it  gains  about  scveuty  per  cent,  in  weight,  and  is  converted  into  a  substance 
known  as  pyroxylin,  or  ffan-colton.  The  change  consists  in  the  aubsiitu- 
tion  of  uitrj'l  (NO,)  for  a  portion  of  the  hydrogen.  There  are  u  number  of 
varieties  of  gun-cotton.  The  true  explosive  gun-cotton,  that  whiuli  is  alone 
adapted  for  gunnery,  is  trinilroeclliilote.  It  is  not  bo  soluble  as  the  lees  higUy 
nitrated  variety,  and  is  not  fit  for  use  in  medicine.  The  officinal  pyrox^s 
(i^roiy/bn,  U.S.)  is  one  of  the  more  soluble  varieties  of  gun-cotton,  bntil 
not  soluble  to  any  extent  in  ether. 

Gun-cotton  is  a  perfectly  inert  substance,  so  fur  as  the  external  e 
of  the  akin  is  concerned,  and  probably  has  no  effect  upon  the  system  wlu 
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taken  internally.  It  is  not  at  all  soluble  in  water,  and  its  only  use  in  medi- 
cine is  in  the  manufacture  of  collodion.  This  substance  is  officinally  pre- 
pared by  dissolving  two  hundred  grains  of  pyroxylin  in  a  mixture  of  twelve 
and  a  half  fluidounces  of  stronger  ether  and  three  and  a  half  fluidounces 
of  stronger  alcohol.  It  is  a  colorless,  slightly  opalescent  liquid,  of  a  syrupy 
consistence,  and  smelling  strongly  of  ether.  By  long  standing  it  deposits  a 
layer  of  fibrous  matter,  and  becomes  more  transparent.  This  layer  should  be 
i-eincorporated,  by  agitation,  before  the  collodion  is  used.  When  it  is  ap- 
plied to  the  skin,  and  the  menstrua  are  allowed  to  evaporate,  collodion  forms 
a  colorless,  transparent,  flexible,  and  strongly  contractile  film,  which  adheres 
very  closely,  and  cannot  be  readily  removed  by  washing,  motion  of  the  part, 
or  external  mechanical  force.  As  this  coating  is  perfectly  impervious  to  air 
and  water,  collodion  is  much  used  in  surgery  for  various  purposes.  It  is 
evident  that  care  should  be  used  in  its  application  to  abscesses  and  discharging 
wounds,  lest  it  should  prevent  the  discharge  of  pus.  Small  fresh  wounds 
arc  often  very  advantageously  dressed  in  the  following  manner,  especially 
cuts  on  the  fingers  and  about  the  head.  If  necessary,  the  hair  should  first  be 
shaved  off  the  part,  and  then  a  piece  of  coarse  gauze  or  mosquito-netting,  of 
suitable  size  and  shape,  should  be  laid  so  as  to  cover  the  wound  and  extend 
across  each  side  from  half  an  inch  to  an  inch  and  a  half,  according  to  circum- 
stances. One  end  should  then  be  tightly  fastened  to  the  skin  by  repeated 
applications  of  the  collodion  with  a  camel's-hair  brush.  When  the  adhesion 
has  become  sufficiently  firm,  the  gauze  should  be  drawn  so  as  to  close  the 
wound  tightly,  and  whilst  it  is  held  in  position  the  collodion  should  be 
applied  all  over  it.  As  the  collodion  contracts  during  drying,  the  wound  is 
more  and  more  tightly  closed,  until  at  last  a  firm,  perfectly  tight  dressing 
binds  it  close  together.  Of  course  in  deep  wounds  this  method  of  closure  is 
not  to  be  used. 

The  contraction  of  the  collodion  film  is  a  great  drawback  to  its  use  for 
certain  purposes.  This  can  be  in  great  measure  obviated  and  the  fihn  made 
more  pliable  by  the  addition  of  from  eight  to  ten  drops  of  castor  oil  to  the 
ounce  of  the  liquid.  Under  the  name  of  Flexible  Collodion  {CoUodium 
Flexile)^  the  U.  S.  Pharmacopoeia  directs  a  preparation  very  similar  to  that 
just  spoken  of.  It  contains  twenty  grains  of  Canada  turpentine,  besides 
ten  grains  of  castor  oil,  to  the  ounce ;  and  probably  the  stimulant  effect 
of  the  tercbinthinate  will  make  itself  apparent  upon  some  susceptible  skins. 
Whenever  collodion  is  used  simply  as  a  protective,  one  of  these  modified 
preparations  is  much  preferable  to  the  pure  article. 

Any  principle  which  is  soluble  in  a  mixture  of  ether  and  alcohol  may  be 
added  to  collodion,  and  in  this  way  medicinal  substances  may  be  applied  to 
the  external  surfaces.  The  films  formed  arc  often  less  firm  and  adhesive 
than  those  of  the  simple  collodion. 

Gutta-Percha,  U.S.,  is  a  whitish  or  pinkish  solid,  the  concrete  juice  of 

36 


662  LOCAL  REMEDIES. 

the  Isonandra  gatta,  a  large  tree  growing  in  the  Malayan  Archipelago. 
When  pure  it  is  a  carbo-hydrogen,  but  as  it  occurs  in  the  shops  it  contains  a 
minute  proportion  of  resin,  vegetable,  and  casein.  Under  the  influence  of  a 
mild  heat  it  sofleus,  and  on  cooling  hardens  again.  Hence,  rolled  into  sheete, 
it  is  much  used  in  surgery  for  making  splints,  the  piece  being  plunged  into 
hot  water,  fitted  to  the  limb,  and  allowed  to  stiffen. 

Solution  of  Gutta-Percha  (^Liquor  Gutta-Perchx,  U.  S.)  is  made  by  dis- 
solving small  pieces  of  gutta-percha  in  purified  chloroform.  When  it  is 
applied  to  the  skin,  a  thin  elastic  adhesive  film  is  lefl,  which  protects  the 
parts  from  the  air.  This  is  said  to  be  a  very  elegant  preparation  for  use  in 
small  cutSy  abrasions,  cliapped  lips,  and  the  little  injuries  which  come  within 
the  province  of  domestic  medicine  rather  than  that  of  the  professional  art. 


DIVISION   II-NON-SYSTEMIC  REMEDIES. 


These  are  drugs  which  act  not  directly  upon  the  human  system  or  upon 
any  of  its  tissues,  but  upon  some  extraneous  material  or  entity,  either  in  the 
cavities  of  the  body  or  upon  its  exterior.  Thus,  an  antacid  neutralizes  acid 
in  the  stomach,  or  an  anthelmintic  kills  the  tapeworm  in  the  intestines,  or  a 
disinfectant  destroys  poisonous  emanations  in  the  exterior  world  and  thereby 
waids  off  diseaise. 


CLASS  I-ANTACIDS. 

Antacids  are,  strictly  speaking,  substances  which  are  capable  of  neutral- 
izing acid.  The  class,  as  here  defined,  contains  those  remedies  which  in 
medicine  arc  used  for  the  purpose  of  neutralizing  an  excess  of  acidity  in  the 
primsB  viae.  They  are  almost  solely  employed  in  forms  of  di/sjyepsia.  With- 
out doubt,  cardlalgia^  (^astric  uneasine>is,  ^^  hearthurriy^*  smd  the  rising  of 
sour  water  in  the  mouth,  are  often  the  result  of  too  much  acid  in  the  stom- 
ach, perhaps  secreted  by  a  perverted  glandular  action,  but  more  probably  in 
the  great  majority  of  cases  formed  by  fermentative  changes  in  the  partially- 
digested  food.  As  excessive  acidity  of  the  stomach  causes  gastric  uneasiness- 
and  derangement,  so  will  a  similar  condition  of  the  intestinal  canal  cause 
pain  and  spasm  and  functional  disturbance  in  the  bowels.  This  is  seen  most 
frequently  in  infants,  and  is  very  oflen  associated  with  a  diarrhoea  in  which 
the  passages  have  a  green  color,  similar  to  that  of  spinach,  and  hence  are 
sometimes  spoken  of  as  "spinach-stools."  In  diarrhoea  of  this  character, 
as  well  as  in  colicy  antacids  are  often  of  service  by  neutralizing  the  acid  in 
the  intestinal  canal. 

Clinical  experience  has  demonstrated  that  dyspepsia  is  often  permanently 

relieved  by  the  use  of  alkalies  when  they  are  given  steadily  day  after  day, 

about  twenty  minutes  after  eating,  for  a  long  time.    According  to  Dr.  Thomas 

K.  Chambers  {The  Indigestiom,  Am.  ed.,  1870,  p.  67),  this  is  dependent 

upon  an  effect  pointed  out  by  Claude  Bernard,  the  augmentation  of  the  acid 

gastric  juice,  and  so  of  the  normal  peptic  powers  of  the  stomach.  The  same 
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authority  further  says,  "  The  test  of  benefit  being  derived  from  an  alkali  is 
the  dose  not  requiring  to  be  increased  as  the  patient  goes  on  taking  it,  but, 
on  the  contrary,  being  diminished  gradually,  while  relief  from  the  recurrence 
of  heartburn  continues  still  to  be  experienced." 

Sick  Jieada^Jie  is  sometimes  dependent  upon  gastric  irritation  produced  by 
an  excess  of  acid  in  the  stomach.  This  true  sick  headache  is  generally  to  be 
distinguished  from  migraine  by  the  early  occurrence  of  the  stomach-symp- 
toms, either  as  heartburn,  nausea,  vomiting,  or  simple  gastric  distress,  and  by 
the  fact  that  the  pain  comes  on  with  an  attack  of  blindness  or  of  dizaness, 
and  is  not  limited  to  any  one  spot,  as  the  supraorbital  or  other  neuralgic  foci, 
but  is  felt  all  across  the  brows.  In  this  form  of  cephalalgia,  antacids  oflen 
afford  ver}-  great  relief. 

Various  substances  which  have  already  been  discussed  in  this  work  are 
excellent  antacids,  most  of  them  uniting  this  to  other  medicinal  properties. 
Thus,  when  a  stimulating  antacid  is  desired,  as  is  very  oflen  the  case  in  sick 
headache,  half  a  drachm  of  the  aromatic  spirit  of  hartshorn  may  be  taken, 
well  diluted  with  water.  Again,  when  a  laxative  antacid  is  desired,  a  tea- 
spoonful  to  a  tablespoonful  of  magnesia  may  be  exhibited.  Potassa  and  its 
carbonates  have  already  been  dwelt  upon  with  sufficient  detail.  They  may  be 
used  as  antacids ;  but,  as  they  exert  other  powerful  influences  upon  the  system, 
they  are,  I  think,  not  so  generally  useful  us  the  soda  preparations.  Never- 
theless, the  Solution  of  Potassa  (^Liquor  Potassae,  U.  S.)  is  largely  employed 
as  an  antacid.  It  is  a  colorless  water-like  liquid,  of  a  strong,  acrid,  alkaline 
taste,  and  is  made  by  boiling  a  solution  of  the  bicarbonate  of  potassium  with 
lime.  It  contains  only  five  and  eight-t^'nths  per  cent,  of  the  alkali,  but  acts 
upon  animal  and  vegetable  substances,  and  imparts  a  distinct  soapy  feel  to 
the  fingci*s  when  they  are  moistened  with  it  and  rubbed  upon  one  another. 
It  is  capable,  in  overdose,  of  acting  as  an  irritant  poison.  The  dose  is  ten 
to  twenty  minims,  well  diluted. 

SODIUM.    (Ka.) 

Unlike  potassium,  sodium  and  its  salts  have  very  little  influence  upon  the 
t higher  animals.  Frogs,  according  to  the  experiments  of  Podocaepow  (  T7r- 
chows  Archiv,  Bd.  xxxiii.  p.  507),  are  more  susceptible  to  their  action;  for 
when  a  quantity  double  the  lethal  dose  of  potash  was  injected  into  the  cel- 
lular tissue,  the  batrachians  slowly  succumbed,  the  chief  symptoms  being 
muscular  tremblings  and  convulsions. 

On  the  other  hand,  Grandeau  (liobin's  Journal  de  T Anatomic ^  1864) 

found  that  one  hundred  and  seven  grains  of  the  carbonate  of  sodium  injected 

into  the  vein  of  a  dog  produced  only  very  slight  symptoms,  and  that  thirty- 

♦€ve  grains  of  the  nitrate  similarly  administered  to  a  rabbit  caused  only  some 

convulsive  movements. 

According  to  Guttmann  (  Virchow's  Archiv^  Bd.  xxxv.),  however,  the  soda 
•salts  thrown  directly  into  the  blood  in  very  large  amounts  will  slowly  cause 


ANTACIDS.  665 

death,  the  agony  being  very  prolonged,  and,  when  the  chloride  b  used,  con<. 
vulsions  being  developed. 

Both  Podocaepow  and  Guttmann  assert  that  even  the  largest  doses  do  not 
sensibly  affect  the  heart  or  the  temperature ;  and  the  latter  observer  further 
declares  that  they  are  without  influence  upon  the  nerve-centres,  the  periph- 
eral nerves,  or  the  muscles. 

If  this  be  the  case,  however,  it  is  difficult  to  perceive  how  they  can  cause 
death ;  and  the  earlier  experiments  of  Podocaepow  indicate  that  they  do 
exert  a  very  feeble  action  upon  the  peripheral  nerves  or  the  muscles. 

Upon  the  blood  the  immediate  influence  of  the  soda  salts  is  very  slight, 
for  Podocaepow  asserts  that  one  part  dissolved  in  twelve  parts  of  blood  does 
not  affect  either  the  physical  characters  of  the  red  corpuscles  or  the  intensity 
of  the  ozone  reaction. 

The  effect  of  the  continuous  exhibition  for  a  few  days  of  large  amounts 
of  salt  upon  the  human  organism  has  been  elaborately  investigated  by  Dr. 
Miinch  (Archiv  Vereins  Gemeinschn/i.  Arheiten,  Bd.  vi.  p.  369,  1863),  and 
found  to  be  very  feeble.  At  first  there  was  a  slight  diminution  of  excretion, 
and  a  corresponding  gain  of  the  body  in  weight ;  but  afler  a  time  the  ex- 
cretions increased,  and  the  weight  of  the  body  decreased.  The  variations 
in  excretion  affected  chiefly  the  urine,  but  sometimes  the  perspiration  and 
faQccs  were  also  influenced.  The  urine  was  rendered  alkaline,  but  its  solid 
ingredients  were  scarcely  at  all  affected. 

Although  a  certain  amount  of  the  soda  salts  is  a  necessary  food  for  the 
higher  animals,  yet  it  is  very  doubtful  whether  an  habitual  excess  of  them 
has  any  effect  upon  nutrition.  The  experiments  of  Plouriez  (^Ckm^ptes-Reti' 
dus^  t.  XXV.,  1847)  would  seem,  however,  to  indicate  that  the  chloride  at 
least  exerts  a  tonic  influence.  The  blood  of  this  observer  was  analyzed  after 
he  had  used  daily  one  hundred  and  fifty  grains  of  salt  beyond  the  ordinary 
amount  for  three  months,  and  again  after  he  had  taken  only  the  usual 
quantity.  The  red  corpuscles  were  very  decidedly  more  numerous,  the 
fibrin  slightly  more  abundant,  and  the  albumen  decidedly  less  abundant,  at 
the  first  analysis  than  at  the  second. 

As  Bidder  and  Schmidt  {Caiistatfs  Jahreshericht^  1852)  assert  that  the 
hydrochloric  acid  of  the  gastric  juice  is  derived  from  the  chloride  of  sodium, 
and  as  Rabuteau  (^V  Union  MSd.,  t.  xii.  p.  186,  1871)  found  that,  in  dogs 
with  gastric  fistula,  both  the  quantity  and  the  acidity  of  the  gastric  juice  are 
decidedly  increased  by  the  use  of  salt  meat,  it  would  appear  probable  that 
common  salt  acts  as  a  tonic  by  increasing  the  digestive  power.  On  the  other 
hand,  it  is  well  known  that  physiologists  are  still  disputing  as  to  whether  free 
hydrochloric  acid  exists  at  all  in  the  gastric  juice.*  Further,  it  is  certain 
that  pepper  or  any  similar  condiment  will,  by  its  local  action,  increase  the 

♦  See  Bernard's  Phynologie  EjrpMmentaUf  t.  ii.  p.  393,  also  Pkila.  Med.  Timew,  vol.  v., 
and  for  a  discussion  of  the  subjeet.  Prof.  F.  G.  Smith's  note  .to  the  Anerioan  edition  of 
MarthalVt  Phytiologif,  p.  630 ;  »l«o  Longet's  Phynoloffie,  Paris,  1861,  t.  i.  p.  196. 
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flow  of  gastric  juico ;  and  in  Rabuteau's  experiments  the  mere  loca]  irrita* 
tion  of  the  salt,  or  the  difficult  digestion  of  the  preserved  meat,  may  have 
given  rise  to  the  increased  secretion  by  the  stomach. 

SODII  Carbonas,  U.  ^,— Carbonate  of  Sodium  (NaOCO, —  CO^Na^) 
occurs  in  colorless  crystals,  which  rapidly  effloresce  on  exposure  to  the  air, 
and  full  into  a  white  powder.  The  taste  and  reaction  are  strongly  alkaline. 
It  is  very  soluble  in  water,  insoluble  in  the  air.  The  chief  native  materials 
from  which  it  is  manufactured  are  common  salt  and  the  sulphate  of  sodium. 
As  it  occurs  in  commerce,  the  carbonate  of  sodium  is  sufficiently  pure  for 
ordinary  use.  When  the  carbonate  of  sodium  is  heated,  its  water  of  crys- 
tallization is  driven  off,  and  the  officinal  Dried  Carbonate  {Sodii  Ourbonai 
Exslccata)  is  left.     This  may  be  given  in  pill-form. 

Liquor  Sod^,  U.S. — Solution  of  Soda. — A  colorless,  exceedingly  acrid 
liquid,  containing  five  and  seven-tenths  per  cent,  of  hydrate  of  soda,  and 
having  the  specific  gravity  1.071.  It  is  made  by  the  action  of  milk  of  lime 
upon  a  solution  of  the  carbonate  of  sodium. 

Soda,  U.  S  (NaO  —  ONa,). —  Caustic  Soda  is  prepared  by  the  evaporation 
of  the  liquor,  and  occurs  in  grayish-white  fragments,  which  deliquesce  when 
exposed  to  the  air ;  but,  as  the  fluid  absorbs  carbonic  acid  and  the  soda  in  it 
is  converted  into  an  efflorescent  carbonate,  the  liquid  is  after  a  time  eon- 
verted  into  a  white  powder. 

Caustic  soda  is  powerfully  corrosive. 

SoDii  BiCARBONAS  Venalis,  U.S. —  Commercial  Bicarbonate  of  So- 
dittni  is  a  white,  opaque  powder,  containing  variable  amounts  of  soda  not 
fully  saturated  with  carbonic  acid. 

SoDir  BiCARBONAS,  U.S. — Bicarbonate  of  Sodium  (NaO,2CO,  —  CO, 
Nail)  is  officinally  prepared  by  slowly  parsing  six  pints  of  water  throuujh 
sixty-four  troyounces  of  the  commercial  bicarbonate  upon  a  filter,  the  process 
being  suspended  so  soon  Jis  the  filtrate  ceases  to  give  a  precipitate  with  the 
sulpliate  of  magnesium.  In  this  way  the  carbonate  of  sodium  is  washed  out 
of  the  bicarbonate,  because  it  is  much  more  soluble  in  water.  As  the  car- 
bonate of  sodium  produces  a  precipitate  with  the  sulphate  of  magnesium, 
whilst  the  bicarbonate  does  not,  the  magnesium  salt  offers  a  ready  method  of 
determining  when  the  filtrate  is  free  from  the  carbonate. 

PuLVERES  Effervescentes,  U.  S. — Effervescing  or  So<ia  Powders 
contain  in  separate  papers  thirty  grains  of  the  bicarbonate  of  sodium,  and 
twenty -five  grains  of  tartaric  acid.  When  these  powders  are  dissolved  sepa- 
rately, and  their  solutions  mixed,  active  eifervescence  occurs,  during  which 
the  remedy  is  to  be  taken.  These  powders  are  said  to  be  slightly  laxative, 
and,  I  believe,  are  capable  of  rendering  the  urine  alkaline. 

Therapeutics. — The  fact  that  soda,  in  moderate  amount,  has  no  depress- 
ing action,  and  indeed  very  little,  if  any,  influence  upon  the  general  system, 
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renders  it  preferable  to  potash  in  cases  of  acidity  of  the  primas  viae.  It  is 
par  excellence  the  alkali  for  acid  dyspepsia.  On  the  other  hand,  the  circum- 
stance clearly  established  by  Dr.  Roberts  (  Urinary  and  Renal  Diseases,  Am. 
ed.,  1866,  p.  240),  that  it  is  less  powerfiil  as  a  solvent  of  uric  acid  than  its 
sister  alkali,  together  with  the  property,  believed  to  belong  in  a  much  greater 
degi-ce  to  potash,  of  preventing  the  formation  of  uric  acid,  makes  soda  of 
very  inferior  value  in  uric  acid  gravel  or  uric  acid  diathesis.  When  in 
any  case  it  is  desirable  simply  to  render  the  urine  alkaline,  and  at  the  same 
time  to  avoid  depressing  the  system  generally,  soda  would,  on  theoretical 
grounds  at  least,  seem  preferable. 

SoDii  AcETAS. — Acetate  of  Sodium  is  a  white,  slowly  efflorescent  salt, 
which  occurs  in  long  prisms  of  a  sharp,  bitterish  taste.  It  has  been  sup- 
posed to  have  the  same  remedial  powers  as  the  acetate  of  potassium  ;  but 
this  is  certainly  a  mistake.  It  is  probably  capable  of  rendering  tlio  urine 
alkaline,  but  is  rarely  if  ever  used  in  medicine. 

SoDli  NiTRAS  (NaO,NOj  —  NOjNa). — Nitrate  of  Sodium  occurs  in 
colorless,  rhomboidal  crystals,  slightly  deliquescent,  and  wholly  soluble  in 
water.  It  is  found  native  in  the  desert  of  Atacama,  South  America,  and  is 
officinal  for  the  preparation  of  the  arseniate  of  sodium.  It  is  scarcely  used 
as  a  therapeutic  agent. 

OALX-LIME  (CaO).  U.S. 

The  therapeutic  properties  of  lime  are  dependent  chiefly  upon  its  alka- 
linity and  its  astringency.  It  does  not  possess  the  latter  property  in  an  emi- 
nent degree,  yet  its  preparations,  when  properly  diluted,  whiten  and  lessen 
the  secretion  of  mucous  membranes  to  which  they  are  applied.  It  also 
appears  to  have,  as  it  were,  a  sedative  influence  upon  mucous  membranes, 
lessening  their  irritability.  Under  the  name  of  Odx,  caustic  or  unslaked 
lime  is  included  in  the  primary  list  of  the  U.  S.  Pharmacopoeia.  It  is  a 
powerful  caustic,  but,  except  in  the  form  of  Vienna  paste,  is  rarely  if  ever 
used  as  such.  It  is  more  soluble  in  cold  than  in  hot  wat<?r.  At  60°  F.  it 
requires  about  seven  hundred  times  its  weight  of  the  liquid  to  dissolve.  It 
is  much  more  soluble  in  syrup  than  in  pure  water. 

Liquor  Calcis,  U.  S. — SoluHon  of  Lime. — Lime-water  is  simply  a 
saturated  solution  of  lime  in  water.  It  is  a  colorless  liquid,  of  an  alkaline 
taste,  and  nearly  destitute  of  irritant  properties.  On  exposure  to  the  air  it 
becomes  turbid,  or  forms  a  crust  upon  the  surface,  or  deposits  a  precipitate, 
owing  to  the  absorption  of  carbonic  acid  from  the  air  and  the  conversion  of 
the  lime  into  a  carbonate. 

Therapeutics. — Lime-water  is  used  internally  exclusively  for  its  effects 
upon  the  primie  viae.  In  vomiting,  from  almost  any  cause  except  acute 
gastritis,  equal  parts  of  it  and  milk  afford  an  elegant,  simple,  and  much-u.sed 
remedy.     If  the  vomiting  be  severe,  all  other  food  should  be  inhibited,  and 
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one  or  two  tablcspoonfuls  of  the  mixture  be  given  every  half-hoar;  the 
quantity,  as  well  as  the  proportion  of  milk,  being  increased  as  the  stomach 
is  able  to  bear  it. 

As  lime-water  when  put  in  milk  prevents  the  formation  of  dense  ooagala, 
it  is  oflen  added  with  advantage  to  that  fluid  when  used  as  food  for  infants, 
or  for  adults  with  weak  digestion. 

As  an  alkaline  astringent,  it  is  sometimes  useful  in  the  diarrhoea  of 
children. 

Externally,  lime-water  has  been  used  as  a  wash  in  various  skin-diseases, 
especially  in  tinea  capitis :  it  is  also  applied  to  ulcers ,  and  is  said  to  have  a 
very  marked  influence  in  lessening  the  amount  of  discharge.  When  mixed 
with  an  equal  bulk  of  linseed  or  olive  oil  {Ijimmenfum  CalciSy  U.S., — ^lime- 
water,  eight  fluidounces;  linseed  oil,  seven  troyounccs),  lime-water  is  a 
favorite  application  for  recent  bums ;  the  thick,  soapy  liquid  which  is  formed 
is  sometimes  spoken  of  as  Carron  OH,  from  the  name  of  the  iron- works  at 
which  its  reputation  was  first  made. 

Lime-water  has  the  power  of  dissolving  mucus,  and  also  false  membrane, 
and  has  therefore  been  introduced  as  a  local  remedy  in  pseudo-menii/ranous 
a-oup  and  in  diphtheria.  It  is  sometimes  used  by  caasing  the  patient  to 
inhale  the  vapors  of  slaking  lime ;  but  a  better  method  is  to  pulverize  lime- 
water  by  means  of  an  atomizer,  and  direct  the  spray  upon  the  back  of  the 
fauces  while  the  patient  is  respiring  deeply.  The  application  should  be 
made  every  two  or  three  hours,  and,  in  patients  of  sufficient  age  to  allow  of 
its  being  thorough,  is  often  very  serviceable. 

CARBONATE  OF  OALOIUM  (CaOCO,-CO,Ca). 
This  salt  is  officinal  in  four  different  forms. 

Creta. —  Chalk  is  the  native,  friable  carbonate  of  calcium,  a  milk-white, 
soft  solid,  of  an  insipid,  earthy  tiiste;  insoluble  in  water;  wholly  soluble, 
with  effervescence,  in  dilute  muriatic  acid. 

Creta  Pr^eparata. — Prepared  Chalk  is  chalk  freed  from  impurities  by 
pulverization,  levigation,  and  elutriatiou  ;  a  white,  perfectly  smooth  powder. 

Calcii  Carbon  as  PRiEClPlTATA. — The  Precipitated  Carbonate  of  Cair 
cium  \s  a  white  powder,  free  from  grittiness,  which  is  made  by  precipitating 
chloride  of  calcium  with  carbonate  of  sodium. 

Testa  Pr^eparata. — Prepared  Oyster-shell  is  the  powdered  shell  of 
Ostrea  cdulis,  or  common  oyster,  washed  with  warm  water,  and  afterwards 
treated  as  in  making  prepared  chalk. 

Therapeutics. — Carbonate  of  calcium  in  its  different  forms  is  used 
internally  as  an  antacid  and  very  mild  astringent.  As  none  of  the  salts 
which  it  forms  are  purgative,  it,  with  the  other  preparations  of  lime,  is  the 
best  antacid  when  diarrhoea  is  present.     The  crude  chalk  should  never  be 
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used,  but  the  other  prcparatious  are  probably  of  equal  value.  Some  prac- 
titioners claim,  however,  that  the  oyster-shell  is  more  acceptable  to  delicate 
stomachs,  on  account  of  the  animal  matter  which  it  contains ;  and,  under  the 
name  of  Castillaris  Powdery  a  mixture  of  salep,  tragacanth,  sago,  ait  three 
parts,  prepared  oyster-shell  one  part,  and  cochineal  q.  s.  to  color  it,  has 
been  much  used  in  obstinate  summer  diarrhoeas.  A  drachm  of  this  is  boiled 
in  a  pint  of  milk,  and  the  decoction  taken  as  food  ad  libitum.  The  dose 
of  carbonate  of  calcium  is  twenty  grains  to  a  drachm.  Chalk  Mixture 
(Miatura  Cretm,  U.  S.)  is  generally  preferred  to  the  powder.  It  contains 
thirty  grains  of  the  chalk  to  the  ounce,  and  is  given  in  doses  of  one  to  two 
tablespoon  fuls.  It  is  oflen  combined  with  laudanum  or  paregoric  and  tinc- 
ture of  kino  or  catechu. 

Externally,  prepared  chalk  and  the  precipitated  carbonate  of  calcium  are 
used  as  dcsiccants  and  protective  applications  to  ulcers  and  chronic  hums; 
also  in  excessive  sweating  of  the  feet,  and  in  vvtertrigo  and  other  affections 
of  the  skin. 
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These  are  medicines  which  kill  or  cause  the  expulsion  of  intestinal  worms. 
They  are  sometimes  divided  into  vermicides^  those  which  kill,  and  vermifuge*. 
those  which  expel ;  hut  there  is  little  or  no  practical  use  in  the  division.  It 
is  of  much  greater  importance  to  establish  the  relations  between  these  drugs 
and  the  different  species  of  entozoa,  since  clinical  experience  has  demon- 
strated that  an  anthelmintic  very  efficient  against  one  form  of  intestinal 
worm  may  be  not  injurious  to  another  species.  Therapeutically  considered, 
the  entozoa  may  be  divided  into  the  Tapexcarms  (Tsenise),  Round-worms 
{Lnmhrici)y  and  Seat-worms  (Ascarides).  The  last  of  these  differ  from 
the  others  in  that  they  are  to  be  attacked  solely  by  enemata. 

It  is  obvious  that  the  value  of  an  anthelmintic  depends  not  only  upon  its 
power  of  poisoning  the  articulate,  but  also  upon  its  harmlessness  as  regards 
the  patient.  Thus,  it  is  the  eminent  combination  of  these  qualities  which 
renders  the  infusion  of  quassia  so  valuable  in  cases  of  scat- worms,  whilst 
carbolic  acid,  though  very  efficient,  should  never  be  used  against  the  same 
parasite,  since  it  has  greatly  imperilled,  if  it  has  not  destroyed,  the  life  of 
the  patient  when  so  employed. 

There  are  certain  genenil  rules  which  govern  the  administration  of  anthel- 
mintics, and  which  should  not  be  lost  sight  of.  They  may  be  giuniuied  up 
as  follows :  Let  the  alimentary  canal  be  as  empty  as  possible,  so  that  the 
drug  may  act  with  the  greatest  force  upon  the  enemy.  For  this  reason, 
anthelmintics  are  best  adnHiiistered  early  in  the  morning;  and  in  obstinate 
cases  the  i)atient  should  be  required  to  fast  until  dinner-time. 

If  the  drug  be  not  itself  a  purgative,  from  four  to  eight  hours  after  its 
administration  a  brisk  cathartic  should  be  administered ;  or  a  purgative  dose 
of  calomel  may  be  combined  with  it,  as  the  bilious  purging  induced  by  the 
latter  drug  seems  to  be  especially  obnoxious  to  the  entozoa. 

SPIGELIA-PINKEOOT.   U.  S, 

The  root  of  Spigelia  Marilandica,  a  herbaceous  perennial,  growing  in  the 

Southern  and  Southwestern  United  States.     It  consists  of  a  knotty  head, 

with  numerous  fine,  crooked,  branching  rootlets.     The  odor  is  faint  and 

peculiar;  the  ta.ste  sweetish  and  slightly  bitter.     It  contains,  according  to 

the  analyses  of  M.  Feneulle  and  of  11.  H.  Stablen,  tannic  acid,  fixed  and 
670 
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volatile  oils,  resin,  and  a  bitter  uncrystallizable  body ;  but  exactly  upon  what 
its  virtues  depend  has  not  been  determined. 

Physiological  Action. — Although  there  is  suflBicient  testimony  to  show 
that  pinkroot  possesses  decided  narcotic  powers,  yet  its  action  has  been 
scarcely  at  all  investigated  The  observations  of  Drs.  Hodge  Thompson 
(Inaug.  Dissert.,  quoted  by  Eberle),  Eberle  {Materia  Medica  and  Thera- 
jpevticsj  vol.  i.),  and  Spalsburg  {Boston  Med.  and  Snrff.  Joum.,  1855)  have 
shown  that  in  overdose  it  causes  symptoms  similar  to  those  produced  by  one 
of  the  mydriatics.  They  are  acceleration  of  the  pulse,  dilatation  of  the 
pupils,  heat  and  dryness  of  the  skin,  flushing  and  a  swollen  appearance  of 
the  face,  with,  in  Eberle^s  cases,  talkative  delirium.  Two  fatal  cases*  of 
poisoning  by  it  are  said  to  have  been  recorded  by  a  Dr.  Chalmers. 

Therapeutics. — Spigelia  is  a  most  efficient  remedy  in  cases  of  the  round- 
worm, and  is,  when  given  within  the  bounds  of  moderation,  entirely  safe. 
It  appears  lo  narcotize  the  worm,  and  requires  the  use  of  a  brisk  cathartic. 
There  is  an  officinal  infxmon  {Infusum  Spigelut^  U.  S. — Sss  to  Oj), — which 
may  be  given  in  doses  of  fjiv,  repeated  morning  and  evening.  A  better  prepa- 
ration is  the  fluid  extract  {Extractnm  Spigelise,  Fluidum,  U.  S.), — dose, 
fjss ;  but  the  best  of  all  is  the  Fluid  Extract  of  Spigelia  and  Senna 
{Extractum  Spigelix  et  Sennse  Fluidvm,  U.  S.),  which  is  much  liked  by 
children  on  account  of  its  agreeable  taste.  The  dose,  for  an  adult,  is  fjss ; 
for  a  child  two  years  old,  f38S  to  f3i,  repeated  every  four  houra  until  it 
purges. 

AzEDARACH,  U.  S.,  the  bark  of  the  root  of  Melia  Azedarach,  or  Pride  of 
China,  is  used  in  the  South  as  a  remedy  for  the  round-worm.  It  is  said  to 
possess  poisonous  properties  similar  to  those  of  spigelia,  yet  it  is  affirmed 
that  animals  and  children  eat  its  fruit  with  impunity.  It  is  usually  given 
in  decoction  (5ii  to  Ojss,  boiled  to  a  pint),  the  dose  being  for  a  child  a 
tablespoon  ful  every  two  or  three  hours,  until  the  bowels  are  affected. 

Chenopodium,  U.  S.,  or  Wormseed^  is  the  fruit  of  Chenopodium  anthel- 
minticuni,  or  Jerusalem  Oak,  a  rank,  odorous  plant,  growing  about  waste 
places  in  the  suburbs  of  towns  in  the  United  States.  It  consists  of  minute, 
globular,  light-brown  seeds,  about  the  size  of  a  pin's  head,  of  a  nauseous 
odor  and  pungent  taste,  due  to  the  volatile  oil  which  they  contain  in  large 
quantity.  Worviseed  Oil  {Oleum  Chenopodity  U.S.)  is  of  a  light-yellow 
color,  becoming  darker  and  less  fluid  by  age,  of  a  peculiar  powerful  odor 
and  a  hot  burning  taste.  It  has  been  used  in  hysteria^  but  is  now  employed 
only  as  an  anthelmintic  against  the  lumbricus,  and  more  rarely  the  tapeworm. 
It  is  very  efficient,  and  ten  drops  of  it  on  sugar  may  be  given  to  a  child 

III!  -■■  -  _--■-_  ■      .  ■    -     . 

*  These  cases  appear  to  hare  been  simply  copied  from  book  to  book  indefinitelj.  I 
have  failed  to  find  any  referenoe  to  the  original  publication,  and  their  authenticity  remains 
doubtful. 
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three  years  old,  before  breakfast,  dinner,  and  supper,  for  two  days,  followed 
by  a  brisk  purge. 

Brayera,  U.  S.,  or  Koosso,  is  the  dried  flowers  and  unripe  fruit  of  Brayen 
anthelmintica,  a  tree,  native  of  Abyssinia.  They  occur  in  compresKd 
preen ish-yellow  clusters,  of  a  fragrant  balsamic  odor  and  a  taste  which  in  a 
little  while  is  acrid  and  disagreeable.  Koosso  contains  a  volatile  oil,  tannio 
acid,  and  a  resin,  Koossin  or  Taeniiny  discovered  by  Pavesi.  This  is  crystal- 
line, white  or  yellowish,  slightly  soluble  in  water,  freely  so  in  alcohol,  and 
was  shown  by  Dr.  Bedall  (^Sydenham  Year-Book^  1868,  p.  476)  to  be  the 
active  principle  of  the  drug,  which  yields  about  three  per  cent  of  it 
Brayera  is  a  most  efficient  remedy  against  the  tapeworm,  and  even  in  laige 
doses  causes  no  greater  inconvenience  to  the  patient  than  some  nausea,  ab- 
dominal pain,  and  looseness  of  the  bowels.  It  is  generally  not  neoeasaijto 
administer  any  purgative  with  it,  and  the  worm  is  discharged  dead  with  tbe 
last  watery  passages.  A  half-ounce  of  the  powdered  flowers  is  given  sua- 
pended  in  water  in  the  morning,  with  the  usual  precautions  as  to  diet,  or 
from  twenty  to  forty  grains  of  koossin,  wrapped  up  in  a  wafer,  may  be  sub- 
stituted for  the  crude  drug.  Care  should  be  exercised  in  admmistering  i( 
to  pregnant  women,  as  it  is  stated  to  have  produced  abortion. 

SAirrONIOA-SAHTOHIOA.  U.  S. 

Levant  Wormseed  consists  of  the  unexpanded  flowers  and  peduncles  of 
Artemisia  Contra,  a  composite  of  Asia  Minor  and  other  parts  of  the  East 
It  consists  of  pale,  greenish-brown,  smooth  heads  of  four  or  five  tubular 
flowers,  of  very  strong  aromatic  odor  when  rubbed,  and  a  bitter  disagreeable 
taste.     It  contains  volatile  oil,  resinous  matter,  and  a  crystalline  principle, 
Santonin  {Santoninum^  U.  S.),  or  Santonimc  Acid,  which  occurs  in  color- 
less, pearly,  four-sided,  orthorhombic  tables,  soluble  in  from  four  thousand 
to  five  thousiuid  parts  of  cold  and  two  hundred  and  fitly  parts  of  boiling 
water,  freely  soluble  in  alcohol  and  chloroform,  moderately  so  in  cold  ether; 
insoluble,  or  nearly  so,  in  glycerine.     It  has  a  neutral  reaction,  but  unites 
with  alkalies  to  form  salts,  and  hence  is  freely  soluble  in  alkaline  solutions. 
When  slowly  heated,   it  sublimes,   unchanged,  at  from  165°  to  175®  C 
When  rapidly  hejited,  it  is  converted  into  a  brownish-red  oil,  which  becomes 
carmine-red  upon  the  addition  of  caustic  potash.     On  exposure  to  sunlight, 
or,  more  slowly,  even  in  the  ordinary  daylight,  the  colorless  crystals  of  san- 
tonin ac(|uire  a  golden-yellow  tint.     If  this  change  be  a  chemical  and  not  a 
mcchaniciil  one,  the  alteration  must  be  very  slight,  since,  according  to  Krauss, 
the  yellow  crystals  conduct  themselves  in  their  chemical  relations  precisely 
as  do  the  colorless  crystals,  and  are  precipitated,  by  the  addition  of  acid  to 
their  alkaline  solutions,  as  colorless  crystals. 

Physiological  Action. — Santonin  is  said  to  have  been  first  introduced 
into  medical  practice  in  1830,  by  Dr.  Alms,  by  whom  and  Dr.  Kahler  it  was 
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simultaneously  discovered.  It  is  at  present  used  almost  solely  on  account  of 
its  poisonous  action  upon  entozoa,  but  certainly  has  a  very  great  influence 
upon  man  and  the  higher  animals.  When  it  is  given  to  dogs  and  rabbits  in 
large  doses  it  causes  accelerated  breathing,  slowing  of  the  pulse,  universal 
trembling,  cramps,  free  salivation,  unconsciousness,  convulsions,  dilated  pupils, 
and  death.  (See  experiments  of — Manns,  Do*  Santonin,  Marburg,  1851  ; 
Rose,  Virchow's  ArchiVy  Bd.  xvi.,  1859 ;  T.  Krauss,  Ueber  die  Whhungen 
ihs  Santonins  vnd  Santonin- Natrons,  Inaug.  Diss.,  Tubingen,  1869.)  After 
death  the  lesions  are  not  absolutely  constant,  but  hyperaemia  of  the  nerve- 
centres  and  congestion  of  the  lungs  and  heart  are  nearly  always  present.  Ac- 
cording to  Rose,  dogs  will  recover  after  doses  of  from  thirty  to  sixty  grains, 
although  five  to  six  grains  will  produce  very  decided  symptoms ;  and  accord- 
ing to  Krauss,  thirty  grains  are  required  to  kill  a  rabbit,  even  when  they  are 
dissolved  in  chloroform  and  given  subcutaneously. 

The  symptoms  caused  by  large  doses  of  santonin  in  man  are  closely  similar 
to  those  which  it  produces  in  the  lower  animals.  There  are  several  fatal  cases 
of  poisoning  by  it  on  record.  Dr.  Franceschi  Giovanni  (i?M/7.  Thirap.yt, 
Ixxiv.  p.  362)  has  seen  a  child,  six  or  seven  years  old,  killed  by  six  grains  of 
santonin,  after  suffering  from  haematuria ; *  and  Dr.  Ambroix  is  said  to  have 
recorded  analogous  cases.  The  only  fatal  case  that  I  have  met  with  in  which 
a  detailed  account  of  the  symptoms  has  been  given  is  that  of  Dr.  Grimm 
(^Schweizer  Zeitschrift  fur  Med.,  Chir.  und  Gehurtshilfe,  1852,  p.  493).  In 
this,  a  rather  feeble  child,  five  years  old,  took  two  one-grain  doses  of  san- 
tonin, and  was  seized  with  convulsive  tremblings,  which  increased  in  severity 
until  they  became  severe  convulsions,  which  were  accompanied  by  uncon- 
sciousness, trismus,  pallor  of  the  face,  cold  sweats,  dilated  pupils,  and  rapid 
pulse  and  respiration.  Thirteen  or  fourteen  hours  after  the  ingestion  of  the 
poison,  whilst  the  patient  lay  on  her  back,  quiet,  unconscious,  with  mod- 
erately-dilated pupils  and  a  slow,  feeble  pulse,  death  occurred  suddenly.  No 
post-mortem  was  allowed.  The  santonin  is  said  to  have  been  chemically 
pure  and  to  have  been  used  in  other  cases  with  its  usual  results.  In  quite  a 
number  of  very  serious  but  not  fatal  instances  of  poisoning  the  symptoms 
have  been  similar  to  those  in  the  case  just  detailed ;  great  pallor  of  surface, 
with  a  blue  color  around  the  eyes  or  involving  the  whole  countenance,  has 
been  generally  an  early  symptom  ;  vomiting  has  not  rarely  been  present,  and 
sometimes  has  been  accompanied  by  colicky  pains.  Besides  these  manifesta- 
tions, giddiness,  mental  apathy  or  stupor,  great  coldness  of  the  surface,  pro- 
fuse sweating,  trembling,  mydriasis,  and  finally  loss  of  consciousness,  with 
convulsions,  often  violent  and  accompanied  by  opisthotonos  and  emprosthoto- 
nos,  are  the  usual  phenomena  of  santonin-poisoning. 

A  very  curious  symptom  caused  by  santonin,  even  when  in  doses  which 

*  This  is  probably  a  mistaken  observation,  the  urine  being  onlj  blood-colored,  and  not 
oontaining  blood  (see  p.  574). 
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can  scarcely  be  called  toxic,  is  xanthopsia,  or  "  yellow-seeing,"  as  the  Ger- 
mans term  it.  It  w:is,  I  believe,  first  noticed  by  Calloud,  and  has  sinoe  been 
spoken  of  by  almost  every  writer  upon  the  drug.  Usually  it  consists  of  a 
very  deep  yellow  tint  imparted  to  the  landscape  and  to  every  object  looked  at, 
an  effect  perhaps  most  comparable  to  that  of  looking  through  yellow  glass ; 
sometimes  this  yellow  is  replaced  by  green ;  and  H&ydloff  states  that  he  has 
seen  patients  in  whom  the  tint  was  red,  and  others  in  whom  it  Wiis  blue.  Dr. 
Edm.  Hose  has  published  exceedingly  elaborate  papers  upon  this  chroma- 
topsia ;  but,  as  the  matter  is  of  interest  rather  to  the  physicist  and  student  of 
optics  than  to  the  clinician,  I  content  myself  with  a  reference  to  his  memoirs, 
which  may  be  found  in  Vircliows  Archiv  (xvi.  233;  xviii.  15;  xix.  522; 
XX.  245 ;  xxviii.  30).  Santonin  is  eliminated  probably  in  a  more  or  less 
altered  condition  by  the  kidneys,  and  thus  gives  rise  to  a  very  characteristic 
symptom  or  sign  of  poisoning  by  the  drug  which  has  not  as  yet  been 
spoken  of, — namely,  discoloration  of  the  urine.  The  new  color  is  a  very 
marked  yellow,  which  has  at  first  an  orange  tint,  but  afler  very  large  doses 
becomes  saffron-like,  or  sometimes  even  a  purplish  red,  which  has  given  origin 
to  the  idea  that  blood  was  present.  According  to  Manns,  the  addition  of  an 
alkali  to  the  yellow  urine  causes  it  to  become  red.  The  exact  nature  of  the 
eliminated  principle  has  not  been  determined :  it  is,  however,  probably  the 
result  of  an  oxidation  of  the  santonin,  as  is  believed  by  Kletzinsky,  who 
>sserts  that  the  drug  receives  in  the  system  six  atoms  of  oxygen. 

The  results  of  the  ingestion  of  large  doses  of  santonin  show  that  it  has  a 
very  powerful  action  on  the  organism ;  but  as  to  what  portions  of  the  latter 
are  especially  affected  we  have  no  information.  Rose  believes  that  the  chro- 
matopsia  is  due  to  a  peculiar  action  of  the  drug  upon  the  nerve-centres;  but 
it  seems  to  me  more  probable  that  it  is  simply  the  result  of  a  very  faint  stain- 
ing of  the  humors  and  other  parts  of  the  eye  by  the  drug,  and  is  analogous 
to  the  similar  phenomenon  sometimes  seen  in  jaundice.  Like  very  many 
other  substances  which  escape  through  the  kidneys,  santonin  increases  the 
flow  of  urine,  and,  according  to  Dr.  Farquharson  {British  Medical  Jounuily 
1872j,  increases  slightly  the  elimination  of  urea. 

Therapeutics. — Dr.  D.  Dyee  Brown  (Brit,  ami  For.  MaL-Chir.  Rev.^ 
April,  1871),  having  noticed  that  a  blind  man  to  whom  he  Wiis  giving  san- 
tonin for  worms  recovered  to  an  extraordinary  degree  his  vision,  has  recom- 
mended it  in  cases  of  loss  of  optic  nerve  power,  and  Dr.  Ogston  has  used  it 
with  more  or  less  complete  success  in  a  number  of  cases.  Although  Dr. 
Brown  had  apparently  no  knowledge  of  it,  yet  many  yciu^  before  his  experi- 
ence M.  Guepin  and  M.  Martin  reiMmuneniled  the  drug  in  amaurosis  (Ann, 
de  TJu'rap.^  1862).  M.  Gu^'^pin  believes  it  to  be  especially  useful  in  amau- 
rosis following  choroiditis  and  iritis.  Whether  the  use  of  santonin  in  dis- 
eases of  the  eye  will  or  will  not  ever  amount  to  anything,  cannot  at  present 
be  told  ;  but  in  the  past  the  drug  has  been  employed  almost  solely  as  an 
anthelmintic  in  persons  troubled  with  the  lamhricoid  or  round  icorms.     It  ig 
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a  parasiticide,  killing  and  not  expelling  the  worm,  and  consequently  should, 
when  used,  be  combined  with  or  followed  by  a  brisk  cathartic.  Especial 
advantage  is  said  to  be  derived 'from  the  joint  use  of  it  and  calomel. 

Toxicology. — It  has  been  denied  that  santonin  is  poisonous,  and  asserted 
that  the  evil  results  which  have  followed  its  use  have  been  due  to  the  mixture 
of  strychnia  with  the  drug.  The  only  ground  for  this  opinion  is  that  in  one 
case,  through  the  carelessness  of  an  apothecary,  strychnia  was  mixed  with 
santonin,  or  else  was  sold  instead  of  santonin,  and  death  resulted.  Dr.  Walz, 
in  an  extended  examination  {Jahreshericht fur  Pract.  Pharmacie^  Bd.  xv.), 
found  that  the  santonin  of  the  shops  is  pure ;  and  it  is  inconceivable  how 
strychnia  could  be  mixed  with  it  except  purposely  or  by  the  grossest  careless- 
ness. Moreover,  the  symptoms  which  have  been  produced  in  alleged  poison- 
ing by  santonin  are  very  different  from  those  caused  by  strychnia,  and  are  in 
close  accord  with  those  which  santonin  induces  in  the  lower  animals.  Finally 
in  some  of  the  reported  cases,  seven  of  which  are  collected  by  Kmuss,  the 
santonin  was  examined  and  found  to  be  pure.  Under  these  circumstances,  it 
would  be  absurd  longer  to  deny  the  poisonous  properties  of  santonin.  The 
reason  large  doses  have  been  so  often  given  without  serious  results  is  prob- 
ably the  great  hardness  and  insolubility  of  the  crystals  of  the  drug.  As  to 
the  proper  specific  treatment  of  poisoning,  we  are  very  much  in  the  dark,  aa 
we  have  little  knowledge  of  the  physiological  action  of  the  drug.  The 
stomach  and  bowels  should  be  evacuated,  and  symptoms  met  as  they  arise. 

Administration. — Santonin  is  best  administ<3red  in  the  form  of  lozenges, 
which,  if  the  unbroken  crystals  are  used,  can  be  rendered  very  pleasant  to  the 
taste,  so  that  children  will  eat  them  as  candy.  The  dose  of  santonin  for  an 
adult  is  two  to  four  grains ;  for  a  child  two  years  old,  one-fourth  to  one-half 
grain.  Very  alarming  symptoms  have  been  caused  by  two  one-grain  doses 
exhibited  within  throe  hours  in  a  child  eight  years  old  (Grimm) ;  in  a  child 
two  and  a  half  years  old,  four  grains  apparently  came  very  near  causing  death 
(Dr.  Berg,  Wiirttemherg,  Medic.  Currespondemhlattj  1862) ;  and  in  the  fatal 
case  noted  on  page  573,  only  two  grains  were  taken  by  a  child  five  years  old. 
For  young  infants,  santonin  is  hardly  a  safe  remedy  in  any  efficient  dose. 
When  a  dose  of  any  size  is  given,  it  should  not  be  repeated  in  less  than 
eight  hours,  and  the  last  dose  should  be  accompanied  by  a  purgative  amount 
of  calomel. 

The  santonafe  of  sodium  has  been  proposed  instead  of  santonin,  but  as 
an  anthelmintic  it  has  no  advantage :  the  object  is  to  get  as  much  of  the 
remedy  as  possible  in  contact  with  the  worm,  and  as  to  do  this  a  slow,  not 
rapid,  absorption  is  necessary,  the  insolubility  of  santonin  is  an  advantage. 

FiLix  Mas. — Male  Fern  is  the  rhizome  of  Aspidium  filix  mas,  or  male 
fern  of  Europe.  The  rhizome,  when  perfect,  is  six  to  twelve  inches  long, 
and  covered  with  large,  brown,  imbricated  scales.  Its  taste  is  bitter  and 
astringent.     Its  therapeutic  properties  appear  to  reside  in  an  oleoresin  (  Oleo- 
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retina  Filicis,  U.  S.),  which,  as  extracted  by  means  of  ether,  is  a  dark,  thick 
liquid,  of  a  bitterish,  nauseous,  slightly  acrid  taste.  Male  fern  is  employed 
almost  exclusively  against  the  tapeworm.  In  its  administration  it  is  neces- 
sary to  regard  strictly  the  general  rules  applying  with  greater  or  less  force  to 
all  the  remedies  of  the  class,  which  are  especially  imperative  when  a  drug 
is  employed  against  the  tapeworm.  The  patient  should  live  upon  milk 
and  a  little  bread  for  one  day,  and  the  following  morning  take  a  full  dose 
(f  3ss  to  f  3i)  of  the  extract,  fasting,  and  repeating  it  in  two  or  three  hours. 
At  noon  the  patient  may  resume  the  use  of  food,  and  in  the  evening  a  brisk 
cathartic  should  be  given. 

Pepo,  U.  S. — Pumpkin  Seeds, — The  seeds  of  the  ordinaiy  pumpkin  are 
a  most  valuable  remedy  in  cases  of  tapeworm,  perhaps  even  more  efficient  than 
the  male  fern,  and  perfectly  harmless.  Two  ounces  of  the  seeds  may  be 
beaten  up  with  sugar  into  an  electuary,  or  with  water  into  an  emulsion,  and 
be  taken  fasting  in  the  morning,  the  patient  having  dieted  the  previous  day. 
Some  hours  after  their  administration,  a  brisk  purge  should  be  given. 

Turpentine,  in  doses  of  half  a  fluidounce,  has  been  used  in  cases  both 
of  tapeicomi  and  of  round-tcorm.  It  is  efficient,  but  is  liable  to  produce 
unpleasant  effects,  and  should  be  employed  only  when  other  remedies  have 
been  used  without  success  or  are  not  to  be  had.  It  should  be  given  in  com« 
bination  with  twice  its  bulk  of  castor  oil. 

Pomegranate  Rind. — The  bark  of  the  pomegranate  root  (^GramUt 
Radicis  Cortex,  U.  S.)  is  efficient,  though  very  unpalatable,  against  the  tape- 
worm.  The  decoction  of  the  fresh  root  (Jii  to  Oj)  is  to  be  preferred;  a 
pint  of  it  to  be  taken  in  three  doses,  an  hour  apart,  before  breakfast. 

Mucuna,  U.S. —  Covclinge. — The  sharp,  rigid  hairs  of  the  pods  of  Mu- 
cuna  pruriens,  an  East  India  plant,  were  formerly  used  in  cases  of  the  round- 
worm,  and  are  still  officinal.  They  are  believed  to  kill  the  worm  by  piercing  it. 
The  pods  are  dipped  into  molasses,  the  hairs  scraped  off,  and  a  tablespoooful 
of  the  thick  mass  was  given  to  an  adult — a  teaspoon ful  to  a  child — morning 
and  evening,  for  three  days,  after  which  a  brisk  purge  was  administored. 

RoTTLERA,  U.  S. — Kameehi. — The  hairs  of  the  fruit  of  Rottlera  tinc- 
toria,  a  plant  cultivated  in  India  as  a  dye-stuff.  It  is  said  to  be  an  efficient 
parasiticide  in  cases  of  tapeworm.  It  is  an  orange-red,  very  inflammablo, 
granular  powder,  mixing  with  water  with  some  difficulty,  and  containing 
traces  of  a  volatile  oil  and  coloring  resinoids,  to  one  of  which  Dr.  Anderson 
has  given  tlie  name  of  Rot  tier  hi.  Kameela,  in  full  doses,  is  actively  purga- 
tive, indeed  drastic,  and  sometimes  causes  also  nausea  and  vomiting.  It 
imparts  its  virtues  to  alcohol,  and  hence  may  be  exhibited  in  the  form  of 
tincture.  The  dose  of  the  powder  is  from  one  to  two  drachms  suspended 
in  syrup,  given  in  the  morning,  and  repeated  in  eight  or  ten  hours  if  it  do 
not  purge. 


CLASS  III.-DIGESTANTS. 


In  this  class  are  put  a  few  remedies  which  are  used  to  aid  the  stomach  in 
dissolving  the  various  articles  of  food.  There  are,  I  think,  really  but  three 
articles  worthy  of  a  position  in  the  class :  namely,  pepsin,  hydrochloric  acid, 
and  lactic  acid.  Prof.  Geo.  B.  Wood  claims,  however,  a  position  in  it  for 
yeast.  The  theory  upon  which  the  latter ^drug  is  employed  is  that  in  diabetes 
there  is  an  excessive  formation  of  sugar  in  the  stomach,  and  that  the  yeast, 
by  causing  a  fermentative  alteration  of  this  into  acetic  acid,  will  do  good. 
With  our  present  knowledge  of  the  pathology  of  the  disorder,  it  is  certain 
that  the  sugar  is  not  formed  in  the  primsB  vise,  but  in  the  liver,  or  at  leaBt 
in  some  internal  viscus ;  and,  this  being  so,  it  is  evident  that  the  theory 
above  spoken  of  falls  to  the  ground.  Further  clinical  experience  has,  I 
think,  demonstrated  the  uselessness  of  yeast  in  diabetes,  and  at  present  the 
remedy  is  very  rarely,  if  ever,  exhibited  in  that  disorder. 

PEPsnrA-PEPsnr. 

As  every  one  knows,  there  is  secreted  by  the  gastric  glands  a  peculiar 
albuminous  body,  which  has  the  power  not  only  of  coagulating  albumen,  but 
also,  with  the  aid  of  acidulated  water,  of  redissolving  it.  To  this  principle 
the  name  of  pepsin  has  long  been  given.  A  discussion  of  its  nature  and 
properties  would  be  more  in  place  in  a  work  upon  physiology  than  in  one 
on  therapeutics,  and  I  shall  therefore  say  nothing  further  about  them. 

The  dried  stomach  of  calves  has  been  used  since  time  immemorial  for  the 
purpose  of  coagulating  milk,  by  housewives,  with  whom  it  is  customary  to 
place  the  dried  viscus  in  wine,  and  to  call  the  liquid  thus  formed,  as  well  as 
the  prepared  stomach,  rennet.  It  is  stated  by  Dr.  Jas.  Gray  (^Edinburgh 
Med.  Journ.,  Jan.  1853)  that  rennet- wine  should  be  of  such  strength  that 
one  teaspoonful  of  it  will  coagulate  a  pint  of  milk.  Rennet  is  said  to  have 
been  long  used  in  England  as  a  domestic  remedy  in  dyspepsia  (^Afed.  THmes 
and  Gaz.y  April,  1857).  In  South  America,  the  inner  coat  of  the  gizzard 
of  the  ostrich  is  stated  to  be  put  to  a  similar  use  (E.  S.  Wayne,  American 
Journal  of  Pharmacy^  1868) ;  and  in  our  own  country  the  dried  gizzards 
of  chickens  and  turkeys  are  no  less  famous  among  medically-inclined  house- 
wives. 

Dr.  Corvisart,  of  Paris,  is  asserted  to  have  been  the  first  to  propose  the 
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use  of  the  active  principle  of  the  stomach  in  feeble  digestion ;  and  of  latter 
years  the  manufacture  and  consumption  of  pepsin  have  become  very  great. 
Various  processes  have  been  suggested  for  the  preparation  of  the  drug,  but 
none  of  them  yield  a  pure  proximate  pnnciple,  if  indeed  pepsin  have  really 
such  nature,  and  be  not  an  albuminous  body  of  varying  constitution.  By 
most  of  the  methods  of  manufacture  the  pepsin  is  obtained  in  the  form  of 
a  viscid  fluid ;  and  to  change  this  into  a  powder  requires  the  addition  of  a 
large  quantity  of  starch,  so  that  the  powdered  pepsin,  as  sold,  contains  a 
considerable  percentage  of  foreign  material.  There  are  in  the  market  two 
chief  brands  of  this  powdered  pepsin,  Boudault^s  and  Hawley's,  and  the 
testimony  seems  to  be  that  they  are  about  equal  in  value.  Certainly  neither 
of  them  is  pure  pepsin ;  and  for  the  sake  of  those  physicians  who  have 
opportunity  to  prepare  or  to  have  prepared  their  own  material,  I  add  a  sim> 
pie  method  of  manufacture,  as  given  by  Prof.  Lionel  Beale, — a  plan  which 
he  states  to  be  the  result  of  a  large  number  of  experiments.  Dissect  off 
carefully  the  mucous  membrane  of  a  per/ectlj/ fresh  pig's  stomach,  and  place 
it  on  a  flat  board ;  cleanse  it  lightly  with  a  sponge  and  water,  so  as  to  remove 
the  particles  of  food  and  much  of  the  mucus.  Scrape  it  hard  with  an  ivory 
knife,  so  as  to  squeeze  out  all  the  contents  from  the  glands.  The  viscid 
mucus  thus  obtained  contains  all  the  pepsin,  with  much  epithelium.  Spread 
it  upon  a  piece  of  glass  so  as  to  form  a  very  thin  layer,  which  is  to  be  dried 
at  a  temperature  of  100°  (no  higher)  F.  over  hot  water,  or  in  vacuo  over 
sulphuric  acid.  When  dry,  scrape  from  the  glass,  powder  in  a  mortar,  and 
transfer  to  a  well-stoppered  bottle.  Dr.  Tuson  found  this  pepsin  to  be  odor- 
less, nearly  free  from  the  disagreeable  taste  of  the  ordinary  commercial  pre- 
paration, and  twenty-five  times  as  strong  as  the  latter  (Med.  Times  and  Gaz., 
vol.  ii.,  1872). 

Whatever  form  of  pepsin  be  used,  if  good  effects  are  to  be  obtained  from 
it  it  must  be  given  with  acid,  unless  indeed  there  be  reason  to  believe  that 
this  constituent  of  the  ga.stric  juice  is  not  wanting.  Alcohol  destroys  the 
digesting  p(>wer  of  pepsin,  and  therefore  wines  are  inferior  preparations  of 
it.  The  reactions  of  pepsin  with  organic  and  inorganic  matters  are  very 
complex,  and  not  well  understood  :  consequently  I  think  the  physician  should 
eschew  all  elixirs  or  compound  preparations  of  the  drug,  using  only  the 
powdered  pepsin  or  a  freshly-prepared  digestive  solution.  If  other  remedies 
are  to  be  given,  it  is  no  great  hardship  to  write  a  second  prescription  and 
exhibit  them  by  themselves.  In  making  the  digesting  fluid,  water  and 
muriatic  acid,  or  glycerine,  water,  and  muriatic  acid,  should  alone  be  em- 
ployed with  the  pepsin. 

Prof  Beale  recommends  the  following  fonnula  for  jepsin  prepared  by  his 
method  :  Take  of  the  powder,  five  grains ;  strong  muriatic  acid,  eighteen 
drops;  water,  six  ounces.  Macerate  at  a  temperature  of  100°  for  an  hour; 
filter,  so  as  to  form  a  perfectly  clear  fluid. 

Therapeltics. — It  is  a  (jucstion  of  some  importance  to  decide  how  far 
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pepsin  is  valuable  and  reliable  as  a  medicine.  It  is  evident  that  any  influ- 
ence for  good  which  it  possesses  is  dependent  upon  its  solvent  power,  and 
that  this,  therefore,  is  a  measure  of  its  value.  Taking  as  a  type  Boudault's 
pepsin,  because  it  is  the  commercial  article  of  highest  reputation,  it  is  claimed 
only  that  it  will  dissolve,  with  the  aid  of  muriatic  acid,  four  times  its  weight 
of  fibrin  at  the  temperature  of  the  body,  and  that  fifteen  grains  of  it  should 
effect  the  solution  of  a  drachm  and  a  half  of  boiled  white  of  egg  in  twelve 
hours ;  and  yet  grave  doctors  prescribe  for  men  pepsin  as  an  artificial  solvent 
in  doses  of  ten  grains.  Evidently  one  of  two  things  is  certain :  either  the 
present  practice  is  ridiculously  absurd,  or  else  pepsin  acts  upon  the  stomach 
itself  in  some  way  as  a  stimulant.  Clinically,  pepsin  has  been  used  with 
asserted  advantage  in  the  loss  of  digestive  power  in  adults,  whether  primary, 
or  occurring  in  the  course  of  other  affections.  Probably  four-fiflhs  of  the 
drug  which  has  been  given  has  been  inert,  either  originally  or  from  the 
method  of  its  administration ;  and  I  do  not  doubt  that  in  the  great  majority 
of  cases  the  good  that  has  been  achieved  has  been  due,  not  to  the  pepsin, 
but  to  the  regulation  of  the  diet  and  habits  of  the  patient  and  to  the  drugs 
which  have  been  exhibited  along  with  the  animal  ferment.  I  have  frequently 
seen  pepsin  given  to  adults,  and  have  never  yet  seen  it  do  any  distinct  good. 
At  the  same  time,  I  do  not  mean  to  deny  to  it  the  possession  of  any  virtue ; 
but  I  do  believe  that  its  value  has  been  vastly  over-estimated,  that  it  has 
been  given  to  adults  in  ridiculously  small  doses,  and  that  at  least  half  a 
drachm  of  the  commercial  article  should  be  given  at  a  dose.  The  testimony 
as  to  /the  value  of  pepsin  in  discuses  of  young  children  is  very  strong.  To 
such  it  is  generally  given  in  doses  nearly  as  large  as  those  usually  exhibited 
in  the  cases  of  adults.  If  we  represent  the  absolute  digesting  power  of  ten 
grains  of  pepsin  as  x,  it  is  evident  that  x  represents  a  proportionately  much 
greater  power  in  the  primse  visB  of  a  child  than  in  that  of  an  adult  The 
use  of  pepsin  in  children  is  therefore  much  more  rational  than  in  adult« ; 
and  my  own  experience  is  in  close  accord  with  what  seem  to  me  the  dictates 
of  common  sense.  Pepsin  is  certainly  much  more  efficient  in  children  than 
in  grown  persons,  and  in  the  chronic  indigestion  and  consequent  diarrhoea 
of  young  children  it  may  be  tried  with  great  hope  of  benefit.  To  a  baby 
six  months  old  five  grains  may  be  given  in  a  little  acidulated  water  afler  each 

feedinsc. 

Feeding  hy  the  Rectvm, — It  is  sometimes  of  the  greatest  consequence  to 
feed  a  patient  in  other  ways  than  by  the  stomach  ;  and  therefore  the  question 
of  nourishing  by  the  rectum  is  one  of  the  gravest  importance.  The  solvent 
influence  of  the  rectal  juices  is  practically  nothing,  and  formerly  the  attempt 
WHS  made  to  supplement  this  complete  lack  of  power  by  the  use  of  soups. 
It  is  evident  that  veiy  little  nutriment  can  be  introduced  into  the  system  by 
such  a  plan  ;  and  consequently  feeding  by  the  rectum  has  hitherto  been  only 
a  "  forlorn  hope,"  and  has  accomplished  little  good.  Dr.  W.  0.  Leube 
(Deutsches  Archiv  fur  Klin,  Med.,  1872)  has  proposed  a  new  plan,  which 
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))oars  upon  its  fucc  the  marks  of  efficiency,  and  which,  as  Le  h:  s  proven  by 
experiments  made  upon  dogs,  is  capable  of  yielding  to  the  blood  largely  of 
nutritive  materials.  Moreover,  he  has  by  it  maintained  life  for  four  weeks 
in  a  patient  who  had  been  poisoned  with  iodine  and  whose  ktomach  rejeeted 
all  food.  The  plan  consists  simply  in  digesting  the  food  before  injecting  it 
into  the  rectum.  The  method  is  carried  out  as  follows.  The  pancreas  of 
swine  or  cattle  is  carefully  cleaned  of  fat,  and  50  to  100  grammes  thereof 
cut  into  very  small  pieces.  In  like  manner  150  to  300  grammes  of  beef  are 
prepared.  Both  substances  are  then  put  into  a  dish  with  about  50  to  150 
cc.  of  lukewarm  water,  and  stirred  into  a  thick  paste,  and  drawn  in  a  clyster- 
pipe  with  wide  opening.  In  many  cases  from  25  to  50  grammes  of  fat  may 
be  added  to  the  mixture,  also  at  times  some  starch.  An  hour  before  using 
this  clyster,  one  of  pure  water  should  be  administered,  to  clean  out  the 
intestines.  In  very  warm  weather  there  is  some  trouble  in  obtaining  and 
keeping  sweet  the  pancreas.  This  difficulty  may  be  avoided  by  making 
a  glycerine  extract,  which  is  said  to  be  quite  equal  in  digestive  power  to  the 
fresh  pancreas,  and  will  remain  good  for  several  weeks.  The  following  is 
the  manner  of  its  preparation.  The  pancreas  of  a  bullock  (which  is  suffi- 
cient for  three  enemata)  is  finely  chopped  and  rubbed  with  250  grammes  of 
glycerine ;  and  to  each  third  of  this,  when  about  to  be  used,  are  added  from 
120  to  150  grammes  of  finely-divided  meat.  It  is  important  that  this 
mass  should  be  injected  into  the  intestine  as  soon  as  it  is  made ;  for  if  it 
is  allowed  to  stand,  the  meat  swells  and  the  operation  is  thereby  rendered 
difficult. 

The  experiments  of  Dr.  L.  S.  Joynes  (^Richmond  and  LomsviUe  Med. 
Joum.,  1869)  have  shown  that  the  stomach  of  the  pig,  placed  in  water 
acidulated  with  hydrochloric  acid,  will  not  only  rapidly  dissolve  itself  but 
also  small  pieces  of  beef.  When  life  is  to  be  maintained  by  rectal  feeding, 
probably  a  preparation  made  in  this  way  could  with  advantage  be  alternated 
with  the  solutions  of  Leube. 


CLASS  lY-ABSOEBENTS. 


This  class  contains  remedies  which  are  used  for  the  purpose  of  absorbing 
acrid  and  deleterious  materials,  such  as  offensive  discharges  on  the  exterior 
of  the  body,  and  acrid  secretions,  or  the  irritant  products  of  the  partial  de- 
composition of  food,  in  thd  alimentary  canal.  For  the  first  purpose  veiy  fine 
dry  earth  and  plaster  of  Paris  are  used  to  some  extent  in  practice  ;  but,  as 
their  employment  is  purely  in  the  province  of  the  surgeon,  I  shall  say  no 
more  about  them  here. 

OHABOOAL. 

Charcoal  is  officinal  in  the  XJ.  S.  Pharmacopoeia  in  two  forms : 

Carbo  Ligni. — Charcoal  prepared  from  wood. 

Carbo  Animalis. — Animal  Charcoal^  prepared  from  bone. 

Charcoal  for  medical  purposes  should  be  made  out  of  a  light  porous  wood, 
and  that  prepared  from  the  young  shoots  of  the  willow  or  of  the  poplar  is 
almost  exclusively  employed.  It  is  a  black,  brittle  substance,  and  should 
have  more  or  less  lustre.  It  has  a  very  remarkable  power  of  absorbing 
many  times  its  own  bulk  of  gases,  and,  when  exposed  to  the  air,  increases 
rapidly  in  weight.  It  should  therefore,  when  intended  for  medicinal  pur- 
poses, be  powdered  so  soon  as  it  is  burnt,  and  put  in  small,  completely-filled, 
closely-sealed  bottles. 

Animal  charcoal,  or  hone-hlack,  formed  as  it  is  by  the  partial  burning 
of  bones,  contains  a  large  percentage  of  the  phosphate  and  the  carbonate 
of  calcium.  Although  this  does  not  interfere  with  its  strictly  medical  em- 
ployment, it  does  with  many  of  its  uses  in  pharmacy ;  and  consequently 
the  U.  S.  Pharmacopoeia  directs  that  a  Purified  Animal  Charcoal  (  Carlo 
Animalis  Ptirijtcatvs)  be  prepared  by  digesting  ordinary  animal  charcoal 
in  dilute  muriatic  acid,  by  which  all  the  lime  salts  are  dissolved  out, 
washing  thoroughly  with  water,  and  heating  to  redness. 

Bone-black  possesses  absorbing  powers  far  greater  than  those  of  ordinary 
or  wood  charcoal,  and  takes  up  coloring-matters,  alkaloids,  and  other  sub- 
stances from  these  solutions :  it  is  therefore  very  extensively  used  in  phar- 
macy, as  well  as  in  the  refining  of  sugar,  and  in  other  processes  of  the  arts. 

Therapeutics. — Charcoal  is  used  externally  as  an  absorbent  and  disin- 
fectant dressing  to  /ovl  wounds  and  ulcers.     A  charcoal  poultice  may  be 
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made  by  adding  one  to  three  drachms  (according  to  size)  of  powdered  char- 
coal to  a  flaxseed  poultice ;  or,  as  the  British  Pharmacopoeia  directs,  two 
ounces  of  bread  may  be  well  mixed  with  ten  ounces  of  warm  water,  an  ounce 
and  a  half  of  flaxseed  meal  be  thoroughly  stirred  in,  and  to  the  cataplasm 
thus  formed  two  drachms  of  powdered  charcoal  be  added,  and  one  drachm 
be  sprinkled  on  the  surface. 

Internally,  charcoal  is  employed  as  an  absorbent  in  those  cases  of  acute  or 
chronic  indigestion  in  which  there  are  oflensive  liquids  and  gases  in  the  ali- 
mentary canal,  giving  rise  to  local  symptoms  and  foul  discharges :  iu  this 
way  it  is  sometimes  employed  in  dyapepsiaj  cardialgia,  and  similar  disorders. 
It  is  at  least  conceivable  that  charcoal,  given  very  freely,  should  accumulate 
in  the  alimentaiy  canal,  and  mechanically  cause  serious  trouble :  for  this 
reason,  its  habitual  employment  is  very  generally  combined  with  that  of 
laxatives. 

On  account  of  its  power  of  absorbing  alkaloids,  purified  animal  charcocd 
has  been  recommended  in  poisoning  by  substances  of  that  class.  Its  action 
is,  however,  too  slow  for  much  good  to  be  expected  from  its  use.  If  given 
at  all,  it  should  be  exhibited  very  freely,  since  at  least  half  an  ounce  of  it  is 
said  to  bo  required  for  the  absorption  of  one  grain  of  the  poison. 

Administration. — The  ordinary  dose  of  charcoal  is  from  half  an  ounce 
to  one  ounce.  Except  in  a  mechanical  way,  it  is  perfectly  innocuous  in  any 
do«e. 


CLASS  Y-DISmFECTANTS. 


Disinfectants  are  substances  employed  for  the  purpose  of  destroying 
noxious  miasmata  or  effluvia.  It  is  evident  that  the  consideration  of  these 
materials  belongs  rather  to  the  province  of  hygiene  than  to  that  of  thera- 
peutics, since  their  employment  is  hygienic  rather  than  medicinal,  preventive 
rather  than  curative.  The  importance  of  disinfection  is,  however,  so  great, 
and  its  relation  to  clinical  medicine  is  so  close,  that  a  work  like  the  present 
ought  certainly  to  treat  of  it,  although  perhaps  more  briefly  than  of  other 
matters. 

All  poisonous  exhalations  may  be  divided  into  those  which  are  generated 
within  and  those  which  are  generated  without  the  body.  To  the  former  I 
shall  apply  the  term  contagions^  to  the  latter  the  term  mtcumata. 

Of  the  nature  of  these  poisonous  influences  we  have  no  positive  knowledge. 
It  is  most  probable  that  contagions  are  of  similar  character  throughout,  and 
that  they  differ  in  their  nature  from  miasmata.  They  are  undoubtedly 
formed  within  the  body,  and  are  probably  connected  with  living  matter. 
Their  power  of  self-propagation — i.e.,  their  power  of  multiplying  and  in- 
creasing when  taken  into  the  system — seems  to  me  irreconcilable  with  the 
idea  that  they  are  definite  organic  compounds,  such  as  acids,  alkaloids,  salts, 
or  neutral  principles.  Morphia,  the  poison  of  snake-bites,  and  other  known 
lethal  organic  compounds,  do  not  in  any  instance  increase  in  the  body  of 
their  victim.  Of  course,  space  is  wanting  here  to  discuss  at  length  the 
nature  of  contagions ;  and,  having  given  what  seems  to  me  at  least  very 
strong  presumptive  evidence  that  these  matters  are  living,  I  must  content 
myself  with  stating  my  belief  that  not  only  is  proof  wanting  that  they  are 
distinct  living  entities,  but  that  it  is  also  improbable  that  they  are  of  such 
nature.  It  does  seem  to  me  that  the  present  evidence  upon  the  subject 
tends  to  show  that  contagions  are  minute  particles  of  living  germinal  matter, 
capable  of  imparting  certain  properties  to  the  germinal  matter  of  animal 
systems  similar  to  those  from  which  they  sprang,  and  thereby  propagating 
themselves  in  these  systems,  at  the  same  time  producing  general  constitu- 
tional disturbances.  The  important  practical  deduction  to  be  drawn  from 
these  conclusions  is  that  contagions  are  to  be  destroyed  by  substances  poison- 
ous to  germinal  matter  or  protoplasm  in  its  more  imperfect  form  of  develop- 
ment, and  that  the  best  criterion  we  have  at  present  of  the  power  of  any 
material  o^  er  them  is  its  action  on  the  low  forms  of  life. 
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It  is  evident  that  contagion  is  in  no  wise  necessarily  connected  with  bad 
odors,  that  its  most  deadly  form  may  saturate  the  air  of  an  apparently  dean 
and  sweet  chamber,  and  that  the  most  stinking  cesspool  may  be  oompletdy 
free  from  it. 

A  question  of  very  grave  importance  naturally  arises  here,  as  to  the  exact 
province  of  disinfection  when  applied  to  contagions ;  or,  in  other  words,  Is  it 
possible  to  destroy  them  in  the  air  ?  It  is  a  law  which  holds  everywhere,  that 
the  more  imperfectly  developed  animal  organisms  are,  the  more  tenacious  are 
they  of  life ;  and  it  seems  to  me  also  a  general  law  that  highly  specialised 
germinal  matter  is  more  readily  destroyed  than  that  of  lower  life-grade.  Be 
this  as  it  may,  I  think  that  experience  demonstrates  that  all  those  substances 
actively  poisonous  to  contagions  are  still  more  poisonous  to  the  germinal  mat- 
ter of  human  beings,  and  that  it  may  be  laid  down  as  a  general  proposition 
that  it  is  impossible  to  destroy  the  contagion-germs  in  the  confined  air  of  a 
room  while  men  or  women  remain  in  the  apartment.  When  it  comes  to  the 
general  atmosphere,  to  attempt  to  disinfect  it,  to  essay  the  destruction  of  a 
wide-spread  poison,  such  as,  for  example,  exists  in  a  smallpox  epidemic,  is 
simply  so  childish  as  to  need  no  discussion  to  reveal  its  utter  futility.  It  is 
well  known  that  contagion  diluted  beyond  a  certain  point  is  powerless,  and 
the  admission  of  large  quantities  of  fres\  or  pure  air,  or,  in  other  words, 
free  ventilation^  is  the  only  means  at  our  command  of  disinfecting  rooms  in 
which  there  are  human  beings.  In  ventilating  an  apartment,  it  must  always 
be  remembered  that  it  is  not  merely  air,  but  pure  air,  that  is  required.  To 
ventilate  one  room  into  another,  as  is  sometimes  done,  is  foolishness ;  to  open 
a  window  with  the  wind  blowing  over  a  miasmatic  swamp  or  an  open  sewer, 
may  be  but  to  invite  disease.  The  opportunity  to  destroy  disease-germs  is 
to  be  found  not  after  they  have  been  dispersed  into  the  air,  but  whilst  they 
are  still  in  counection  with  the  various  solids  and  fluids  passed  from  the  body 
or  brought  in  contact  with  it.  In  such  diseases  as  cholera,  in  which  the 
poison-germs  are  probably  eliminated  in  large  quantities  with  the  passages,  it 
is  of  the  most  vital  importance  to  act  on  the  stools  so  soon  as  they  leave  the 
body ;  and  the  disinfectant  should  be  placed  in  the  receptacle  before^  not 
after,  it  is  used.  To  allow  any  passage  to  exist  for  a  moment  undestroyed, 
or  at  least  undevitalized,  is  most  culpable  neglect.  In  the  same  way  it  is 
proper  to  disinfect  all  the  discharges  and  all  the  substances  which  are  exposed 
to  the  exhalations  from  a  patient  suffering  from  a  contagious  disorder. 

The  nature  of  miasmata  is  not  known  at  all.  Over  many  of  them,  malaria 
for  example,  we  have  no  control.  Those  which  we  are  able  to  influence  are 
almost  all  the  results  of  animal  or  of  vegetable  decomposition,  either  alone 
or  conjoined  Aft«r  these  poisons  have  been  produced  and  diffused  through 
the  air,  they  are  probably  in  great  part  beyond  our  reach.  The  only  thing 
that  can  be  done  is  to  dilute  them  precisely  as  in  regard  to  contagions ;  and 
hence  free  ventilation  is  the  only  reliable  disinfectant  under  these  circum- 
stances.   Sulphuretted  hydrogen  gas,  although  hardly  worthy  of  a  place  among 
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miasmata,  certainly  exerts  a  deleterious  influence  upon  the  system,  and  is 
therefore  to  be  destroyed  when  in  the  air.  There  are  probably  other  allied 
gases  which  can  be  attacked  in  the  air  of  an  apartment.  It  must  be  borne 
in  mind  that  the  poison  of  cesspools,  of  close  rooms,  and  of  similar  localities 
is  not  sulphuretted  hydrogen,  but  some  unknown  compounds ;  that  there  is 
1)0  reason  for  believing  that  these  are  destroyed  with  the  gas ;  and  that, 
although  the  uir  of  an  apartment  may  be  rendered  inodorous,  it  yet  may  be 
saturated  with  poison.  The  stinking  gases  are  probably  of  use  as  indicators 
of  the  presence  of  more  subtle  poisons.  Wide-open  windows,  great  draughts 
of  fresh  air,  are  the  only  proper  disinfectants  for  a  close  room  or  a  noisome 
hospital-ward.  The  attempt  so  often  indulged  in  to  purify  such  apartments 
by  little  saucers  of  chlorinated  lime  or  of  carbolic  acid  would  be  exceed- 
ingly ludicrous  if  it  were  not  for  the  frightful  results  of  the  false  security 
engendered. 

The  gases  which  arise  from  cesspools  and  similar  depositories  no  doubt  act 
as  carriers  of  the  peculiar  poisons  produced  in  these  places,  and  it  may  be 
that  even  af^er  their  dispersion  destruction  of  the  gas  causes  a  deposition  of 
the  orgiinie  poison.  This  is,  however,  merely  speculation  :  it  is  not  proven. 
Moreover,  it  is  very  doubtful  whether  the  deposition  of  a  poison  in  an 
apartment  is  an  advantage.  It  is  certainly  illogical  to  draw  any  conclusions 
in  favor  of  disinfection  instead  of  ventilation  from  the  idea  that  the  gases 
when  destroyed  will  drop  the  organic  matters  which  they  have  floated  into 
the  air. 

It  is  otherwise  if  the  gases  are  destroyed  at  their  places  of  emanation. 
Thus,  if  a  sewer  be  belching  forth  deleterious  gases  and  poison,  chlor- 
inated lime  or  other  materials  generating  disinfecting  gases  at  the  mouth, 
or  in  the  sewer,  may  really  be  of  service  by  destroying  the  noxious  vapors 
before  they  find  their  way  out  and  carry  with  them  into  the  air  the  poisonous 
effluvia. 

Although  miasmata  cannot  be  readily  destroyed  when  once  generated,  yet 
in  very  many  instances  we  have  power  to  prevent  their  formation.  In  doing 
this  the  chief  factor  is  cleanluiess,  and  the  best  disinfectant  is  water.  Water 
acta  chiefly  in  two  ways :  first,  by  dilution  ;  secondly,  by  destroying  organic 
substances.  In  order  for  decomposition  to  produce  serious  poisoning,  the 
mass  of  material  must  be  considerable.  If  the  matter  is  diffused  through  a 
large  bulk  of  water,  and  this  spread  over  a  considerable  surface,  it  is  evident 
that  the  effect  of  dispersion  is  obtained.  Further,  when  water  containing 
organic  matter  is  allowed  to  run  away  in  its  natural  channels,  oxidation  and 
destruction  of  the  impurities  result.  Without  entering  further  into  the  sub- 
ject, it  is  sufficiently  evident  that  air  and  water  are  the  great  duin/ectantSj 
and  that  the  most  skilful  use  of  chemical  substances  cannot  take  the  place 
of  ventilation  and  cleanliness. 

Various  classifications  have  been  made  of  the  substances  used  as  disinfect- 
ants.    Without  laying  any  stress  upon  the  matter,  without  claiming  any 
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scientific  accuracy  or  value  for  the  arrangement,  I  shall  consider  disinfectants 
under  the  headings  of — Oxidizing  Agents;  Desulphurating  Substanoee; 
Antiseptic  Materials  ;  Absorbing  Substances. 


OXIDIZING   DISINFECTANTS. 

Probably  the  only  absolutely  trustworthy  disinfectant  would  be  one  capa- 
ble of  completely  oxidizing  and  destroying  organic  matter.  Fire  is  of  this 
character,  and  when  ruthlessly  applied  certainly  is  absolutely  efficacious.  It 
is  evident  that  the  use  of  this  disinfectant  must  be  very  limited. 

P0TA88II  FEBMAKOAKAS-PEBMAKOAKATE  OF  F0TA8SITTM. 

U.S.     (K0,Mn,0,-Mn,08K,.) 

This  salt  is  prepared  by  heating  together  ten  parts  of  binoxide  of  man- 
ganese and  twelve  of  potassa.  It  occurs  in  slender,  prismatic  crystals  of 
a  dark-purple  color,  inodorous,  of  a  sweetish,  disagreeable  taste,  and  very 
soluble  in  water,  with  which  they  form  a  solution  varying  from  a  purplish 
black  to  a  beautiful  reddish  lilac,  according  to  the  strength.  When  kept 
dry  and  not  exposed  to  the  atmosphere,  the  permanganate  of  potassium  is 
a  permanent  salt,  but  whenever  in  solution  it  is  brought  into  contact  with  an 
organic  body  it  at  once  gives  up  its  oxygen  to  the  latter,  and  is  converted 
into  potassa  and  the  black  oxide  of  manganese. 

The  disinfectant  power  of  this  salt  is  beyond  question  ;  but  at  the  same 
time  this  power  is  very  limited,  as  the  remedy  acts  only  by  yielding  up  its 
own  oxygen.  The  salt  is  comparatively  dear,  and  therefore  cannot  be  used 
at  all  to  disinfect  large  masses  of  materials.  It  is  at  present  almost  solely 
employed  as  an  addition  to  water  with  which  ulcers,  abscesses^  etc.,  are 
washed.  In  dilute  solution  its  local  influence  is  that  of  a  very  mild  stimu- 
lant, and  is  always  beneficial.  Whether  permanganate  of  potassium  has  the 
power  of  destroying  specific  poisonous  compounds  has  not,  that  I  am  aware 
of,  been  determined :  probably,  however,  it  does  affect  the  germinal  matter 
of  contagion,  and  it  certainly  arrests  decomposition  and  destroys  its  products 
when  used  upon  a  wound.  When  employed  in  the  form  of  powder  it 
even  affects  living  tissues,  actin«j;  as  a  mild  caustic,  and,  as  such,  may  often 
be  applied  with  advantage  to  sloughing  ulcers.  In  ozsena,  in  fetid  l^ucorrhcea, 
otorrfuxa,  and  similar  affections,  the  permanganate  makes  a  very  useful  wash, 
the  strength  of  which  may  vary,  according  to  circumstances,  from  one  to 
twenty  grains  to  the  ounce.  Internally  this  salt  has  been  commended  in 
various  diseases,  in  doses  of  one  or  two  grains.  As  it  is  evident  that,  even 
if  many  grains  were  taken  into  the  stomach,  immediate  complete  decompo- 
sition of  them  would  there  occur,  the  absurdity  of  this  use  of  the  drug  needs 
only  to  be  pointed  out.  The  ofiieinal  Liquor  (^Liquor  Potassii  Pennanga-- 
natt8,gr.  Ixiv  to  Oj)  has  no  advantages  over  extemporaneous  preparations. 
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OHLOBnriTM-OHLOBnrE.    (01.) 

Chlorine  gas  is  officinal  only  in  the  form  of  the  Aqua  Chlortniy  which  is 
prepared  by  heating  together  the  black  oxide  of  manganese  and  muriatic 
acid,  and  allowing  the  chlorine  which  is  generated  to  pass  through  water  until 
the  latter  is  saturated.  Chlorine  Water  is  a  greenish-yellow  liquid,  of  a  very 
sharp  taste,  and  having  a  strong  odor  of  chlorine. 

When  chlorine  is  brought  into  contact  with  organic  substances  and  moist- 
ure, it  unites  with  the  hydrogen  of  the  water  and  liberates  nascent  oxygen, 
which  rapidly  oxidizes  and  destroys  the  oi^nic  compound.  When  chlorine 
comes  in  contact  with  sulphuretted  hydrogen,  it  removes  its  hydrogen  and 
thereby  destroys  it.  Again,  chlorine  in  sufficiently  concentrated  solution  is 
certainly  fatal  to  germinal  matter.  From  these  facts  it  is  readily  perceived 
that  chlorine  is  one  of  the  most  efficient  of  the  disinfectants,  destroying  the 
compounds  produced  by  decomposition,  arresting  putrefaction  by  destroying 
the  organic  bodies,  and  finally,  if  in  sufficient  concentration,  killing  the 
disease-germs.  The  great  drawback  to  the  use  of  chlorine  is  the  limited 
power  that  any  given  quantity  of  it  possesses.  'It  is  evident  that  after  it  has 
once  oxidized  organic  matter,  and  been  itself  converted  into  muriatic  acid, 
its  disinfectant  power  has  been  in  great  measure  lost,  and  it  can  exert  no 
further  influence.  Fuither,  its  corrosive  properties  render  it  unfit  for  the 
purification  of  clothing,  of  fomites,  and  of  various  other  textile  fabrics,  since 
there  is  no  good  reason  for  believing  that  it  is  effisctive  as  a  disinfectant 
unless  in  sufficient  concentration  to  injure  the  bodies  spoken  of. 

When  it  is  desired  to  liberute  chlorine  in  the  air  of  a  room,  eighteen  parts 
of  finely-ground  common  salt  with  fifteen  parts  of  finely-powdered  black 
oxide  of  manganese  should  be  introduced  into  a  flask ;  then  there  should  be 
added  forty-five  parts  of  concentrated  sulphuric  acid  and  twenty-one  of  water, 
previously  mixed  and  completely  cooled;  and,  lastly,  the  flask  is  to  be  well 
shaken.  When  the  evolution  of  gas  ceases,  it  may  be  renewed  by  placing 
the  flask  in  warm  water.  Of  course,  chlorine  in  the  atmosphere  can  have 
no  eficct  upon  disease-germs  unless  in  such  quantity  as  to  be  completely 
inimical  to  human  life.  As  its  generation  is  less  manageable  than  that  of 
sulphurous  acid,  and  as  it  is  less  efficient  than  the  latter  agent,  the  sulphur- 
ous acid  is  preferable  whenever  it  is  desired  to  disinfect  a  closed  apartment. 

Internally,  chlorine  water  has  been  used  in  various  diseases,  especially  in 
malignant  typhiu,  but  at  present  is  very  rarely  if  ever  employed.  It  is  stated 
to  be  stimulant  and  tonic  to  the  stomach,  and  is  thought  by  some  to  have  an 
especial  influence  upon  the  liver.  It  has  been  employed  in  chronic  hepatic 
affections;  the  dose  is  half  a  fluidrachm  to  two  fluidrachms  in  three  or  four 
fluidounces  of  water.  Chlorine  water  is  a  powerful  irritant,  capable  of  pro- 
ducing severe  inflammation  of  the  skin  or  toxic  gastro-enteritis.  Properly 
diluted,  it  forms  an  excellent  stimulant,  disinfectant,  detergent  wash  for  foul 
ulct^-Sj  and  may  also  be  used  as  a  gargle  in  malignant  sore  throat. 
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CALX  CHLOBIXATA— CHLORINATED  LIMB.    U.  & 

This  is  a  grajish-white  sabstance,  oocarnng  in  powder  or  friable 
haWog  a  hoc.  acrid,  astriDgent  taste,  and  an  odor  reapwiWing  that  of  dikjcise. 
It  is  made  by  the  action  of  chlorine  upon  hjdnte  of  calrjoin  or  slaked  Bbc, 
and  should  contain  at  least  twenty-five  per  cent,  of  chlorine.  It  prolMfaiy 
raries  in  its  chemical  constitution,  but,  according  to  the  most  recent  Tiews, 
is  chiefly  composed  of  the  hypochlorite  and  the  chloride  of  caldani.  Wlien 
exposed  to  the  air  it  slowly  ctoItcs  hypochlorous  acid,  which,  beii^  an  un- 
stable compound,  undergoes  spontaneous  decomposition,  and  finaUj  sets  fr«e 
fourteen-fifteenths  of  its  chlorine.  When  an  acid  is  added  to  chlorinated 
lime,  the  chlorine  gas  is  rapidly  evolved.  If  a  specimen  of  bleaching-powder 
be  very  moist,  it  generally  contains  an  over-proportion  of  the  deliqneaoent 
chloride  of  calcium,  and  is  correspondingly  unable  to  liberate  chlorine. 

Liquor  SodjE  CHLOaiNAXiE,  U.  S. — Solution  of  Chlorinated  SodOj  or 
Labarraquei  Solution^  is  an  officinal  preparation,  made  by  triturating  chlo- 
rinated lime  with  a  solution  of  the  carbonate  of  sodium.  It  is  a  greenish- 
yellow  liquid,  having  a  slight  odor  of  chlorine  and  a  sharp  saline  taste.  It 
contains,  among  other  substances,  hypochlorite  of  sodium,  and  possesses  the 
therapeutic  and  disinfectant  properties  of  the  chlorinated  compound.  Owing 
to  its  liquid  funn  and  comparative  freedom  from  odor,  it  is  the  most  elegant 
of  all  the  preparations  of  its  class  for  use  in  the  sick-room.  Properly  diluted, 
Labarnu{ue's  solution  may  be  employed  for  all  the  therapeutic  purposes  that 
chlorine  water  is  used  for.  The  dose  is  half  a  fluidrachm  to  two  fluidrachms, 
in  half  a  tumblerful  to  a  tumblerful  of  water. 

Iodine  and  Bromine  both  are  capable  of  acting  as  disinfectants,  by  de- 
hydrojrenating  water  and  liberating  nascent  oxygen.  They  are  less  readily 
applied  than  chlorine,  and  are  very  rarely  used,  especially  as  they  are  very 
costly  substances. 

DESULPHURATING   DISINFECTANTS. 

These  are  various  metallic  salts  which  are  believed  to  act  as  disinfectants 
by  uniting  with  the  sulphur  of  sulphuretted  gases  and  precipitating  as  sul- 
phurcts.  As  examples  of  such  may  be  mentioned  sulphate  of  zinc  and 
nitnitc  of  lead.  Under  the  name  of  Ltdoi/en$  Disinfectant  Solation^  a 
solution  of  the  latter  salt  has  been  and  still  is  used  to  a  considerable  extent 
as  a  disinfectant.  Although  it  ccrUiinly  destroys  sulphuretted  hydrogen  with 
great  rapidity,  it  does  not  seem  to  me  a  good  material  for  the  purposes  to 
which  it  is  applied.  The  reasons  of  this  are,  first,  it  has  no  action  besides 
that  of  a  desulph uniting  body  ;  second,  it  is  a  comparatively  dear  salt;  third, 
it  forms  an  intensely  black  precipitate,  discoloring  everything  with  which  it 
comes  in  contact.     It  is  evident  that  chlorine  precipitates  sulphur;  but  it  b 
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not  really  a  deeulphurating  compound,  since  it  takes  the  hydrogen  from  the 
sulphur,  and  not  the  sulphur  from  the  hydrogen.  It  is  an  oxidizer,  and  as 
such  has  been  already  considered.  It  is  veiy  certain  that  at  least  some 
of  the  so-called  desulphu rating  compounds  act  also  in  other  ways,  and  it  is 
probable  that  many  of  them  are  efficient  oxidizers. 

The  power  which  the  oxides  of  iron  have  of  converting  ordinary  oxygen 
into  ozone  haa  already  been  spoken  of  (p.  87).  This  action  is  a  slow,  per- 
sistent one,  and  the  oxidation  which  results  is  equally  slow  and  persistent. 
As  already  stated,  organic  matter,  if  diffused  through  water  and  exposed  to 
the  air,  is  gradually  destroyed  by  oxidation.  It  has  been  found  that  when 
water  which  is  loaded  with  the  products  of  decomposition  is  exposed  to  the 
action  of  iron  plates,  or  even  of  iron  pipes,  this  destruction  of  organic  im- 
purities is  greatly  hastened.  According  to  Mr.  G.  Michaelis  {Philadel' 
phia  Medical  TimeSj  vol.  iii.  p.  621),  even  the  most  filthy  water,  under  the 
influence  simply  of  iron  plates  and  the  air,  will  become  perfectly  pure  in 
forty-eight  hours.  The  action  is  evidently  one  of  oxidation,  but  is  in  its 
details  complicated.  According  to  the  researches  of  Dr.  Mankiwich,  iron 
possesses  the  property  of  converting  ammonia  into  fiitric  acid,  and  also  facili- 
tates, or  even  provokes,  such  decomposition  in  the  organic  matter  as  shall 
cause  ammonia  to  be  formed.  The  nitric  acid  thus  generated  is  one  of  the 
most  powerful  oxidizing  substances  known,  and  as  fast  as  formed  attacks  the 
organic  matter.  It  is  evident  that  in  this  process  the  iron  acts  as  an  inter- 
mediate agent  between  the  air  and  the  decomposing  matter ;  that,  unlike 
chlorine  or  permanganate  of  potassium,  it  does  not  itself  undergo  a  conver- 
sion equivalent  in  chemical  relation  to  the  oxidation,  and  consequently  that 
its  power  is  not  so  limited  as  that  of  those  compounds.  The  iron,  however, 
undoubtedly  suffers  to  some  extent,  and  is  largely  oxidized ;  but  the  oxide 
formed  has  certainly  the  power  of  generating  ozone,  and  very  probably  to 
as  great  an  extent  as  the  original  metal.  How  soon  the  power  of  oxidation 
is  finally  lost,  and  what  eventually  becomes  of  the  iron,  in  the  presence  of 
an  overwhelming  mass  of  organic  matter,  has  not,  that  I  am  aware  of,  been 
determined. 

Ferri  Sulphas. — Sulphate  o/Iron,  or,  as  it  is  known  in  the  impure  form 
in  which  it  is  used.  Copperas^  is,  for  the  purpose  of  averting  the  results  of 
decomposition,  probably  the  best  disinfectant  we  have.  Of  course,  in  the 
choice  of  a  disinfectant  for  use  in  cesspools,  sewers,  and  similar  positions,  it 
is  not  so  much  the  power  in  proportion  to  weight  as  to  cost  that  is  the  im- 
portant matter ;  and  the  excessive  cheapness  of  copperas  is  combined  with 
very  great  efficiency.  I  am  informed  that,  by  the  quantity,  the  impure  form, 
the  efficiency  of  which  almost  equals  that  of  the  pure  drug,  can  be  bought 
for  about  a  cent  a  pound.  The  changes  wrought  by  sulphate  of  iron  thrown 
into  a  mass  of  decomposing  matter  are  very  complex  and  not  absolutely 
known.  In  the  first  place,  if  sulphuretted  hydrogen  and  ammonia  be 
present,  a  sulphuret  of  iron  is  at  once  precipitated ;  again,  a  part  of  the  salt 
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is  decomposed  by  the  ammonia,  and  probably  also  by  the  stinking  alkalcnds 
whioh  exist  in  the  decomposing  mass  of  a  cesspool ;  farther,  by  oxidation^ 
in  all  probability,  some  of  the  protoxide  of  iron  is  changed  into  the  sesqui- 
oxide,  by  which  the  ozonizing  power  of  an  iron  compound  is  doubtless  ex- 
erted long  afler  the  destruction  of  the  original  salt.  The  sulphuric  acid  set 
free  from  the  iron  very  probably  contributes  to  a  feeble  extent  in  the  destruc- 
tive reactions  which  are  set  up.  From  what  has  been  already  stated,  it  is 
evident  that  the  chief  use  of  the  copperas  is  in  altering  the  course  of  putre- 
faction and  in  destroying  its  products.  When  a  discharge  which  Contains  a 
disease-germ  is  to  be  disinfected,  when  living  particles  are  to  be  killed,  the 
sulphate  of  iron,  to  be  efficient,  must  be  in  great  excess.  Indeed,  proof  of 
the  completeness  of  its  action  in  this  respect  is  wanting,  and  consequently, 
when  disease-germs  are  to  be  killed,  one  of  the  antiseptics  should  be  added 
to  it. 

The  exact  nature  of  the  changes  which  copperas  produces  when  added  to 
masses  of  decaying  matter  has  not  been  fully  determined,  but  practical  use 
has  certainly  established  its  efficiency  as  a  disinfectant.  Without  going 
more  deeply  into  the  subject,  I  shall  quote,  as  an  illustration  rather  than 
proof  of  this,  the  experiments  of  Albert  Eckstein,  who  published  (^Zeitschrifi 
des  Oesfer.  Apotheker-  VereiveSy  Feb.  10,  1873)  an  account  of  his  attempts 
to  disinfect  a  privy  which  was  used  daily  by  one  hundred  persons:  1.  Two 
pounds  of  the  sulphate  of  iron  in  solution  were  used.  Af^er  from  two  to 
three  hours  all  bad  smell  had  disappeared,  but  in  twelve  hours  all  the  influ- 
ence of  the  disinfectant  was  lost.  2.  The  sulphate  of  copper  was  employed 
in  solution :  result  the  same.  3.  Two  pounds  of  the  sulphate  of  iron  in 
crystals  were  thrown  in ;  their  effects  lasted  two  days.  4.  The  sulphate 
of  copper,  the  same.  5.  Sulphurous  acid  in  solution  rapidly  lost  its  effect, 
and  was  exceedingly  irritating  to  the  respiratory  organs.  6.  Two  pounds 
of  impure  carbolic  acid  filled  the  house  fur  two  days  with  such  a  disagree- 
able smell  that  it  was  impossible  to  tell  whether  the  original  odor  was  de- 
stroyed or  covered  up.  7.  Two  pounds  of  sulphate  of  iron  in  a  parchment 
sack  exerted  a  disinfecting  influence  fur  three  full  days,  and  when  the 
parchment  sack  was  drawn  up  it  contained  only  some  dirty,  odorless  fluid. 
8.  Two  pounds  of  the  best  chlorinated  lime  in  the  parchment  sack  disinfected 
the  privy  fur  at  least  nine  days. 

If  a  rapid  effect  is  desired,  or  a  mass  of  solid  material  is  to  be  acted  on, 
the  copperas  should  be  in  solution ;  if  a  more  persistent  action  is  wanted,  or 
if  the  mass  is  liquid,  the  method  employed  by  Eckstein,  of  using  a  parch- 
ment sack,  may  be  resorted  to,  or  the  salt  in  powder  may  be  scattered  over 
the  surface  of  the  material  to  be  disinfected. 

Lime  is  probably  the  oldest  of  all  the  disinfectants,  and  in  some  respects 
is  efficient,  although  on  the  whulc  its  general  use  is  to  be  reprobated.  It  does 
not  act  merely  as  a  desulph uniting  and  coagulating  agent:  like  the  other 
strong  alkalies,  it  causes  catalyiicaily  a  slow  oxidation  of  organic  matter. 
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Thus,  ozone  of  itself  will  not  oxidize  olein,  but  if  potash  be  added  to  the 
mixture  the  reaction  commences  at  once  ;  and  it  is  notorious  that  a  compost- 
heap  to  which  lime  has  been  added  rots — i.e.,  oxidizes — much  more  rapidly 
than  one  which  has  none  of  the  alkaline  earth  in  it.  This  action  of  lime  is. 
however,  too  slow  for  ordinary  purposes :  moreover,  there  are  very  serious 
objections  to  the  use  of  lime  as  a  disinfectant. 

The  poisonous  principles  contained  in  sewage,  etc.,  whatever  their  nature 
may  be,  are  probably  volatile,  and  lime,  acting  as  a  strong  base,  sets  free  large 
quantities  of  ammonia  in  animal  matter  undergoing  decomposition.  It  may 
be  that  volatile  poisons,  alkaloids,  are  liberated  with  the  ammonia ;  but. 
whether  they  are  or  not,  it  is  a  well-known  physical  fact  that  a  volatile 
subfltance  in  escaping  carries  off  with  it  even  non-volatile  materials,  and 
facilitates  to  a  still  greater  degree  the  escape  of  principles  only  less  volatile 
than  itself 

Lime  is,  for  the  above  reasons,  not  available  for  use  as  a  disinfectant  in 
cesspools  and  sewers  unless  it  is  added  in  large  quantities  day  by  day  from 
the  beginning,  so  as  to  keep  the  collection  under  its  influence,  and  unless 
some  absorbent  is  added  with  it  to  take  up  volatile  principles.  In  the  or- 
dinary open  privies  of  the  country,  a  shovelful  of  a  mixture  of  lime  and 
plaster  of  Paris,  or  even  of  lime  and  earth,  thrown  in  day  by  day,  will  at 
once  tend  to  prevent  odor,  and  at  the  same  time  prepare  the  contents  for  use 
as  manure. 

When  spread  upon  walls  in  the  form  of  whitewash,  lime  may  act  to  some 
extent  as  an  oxidizer ;  but  probably  its  chief  influence  is  as  an  absorbent, 
which  takes  up  the  deleterious  emanations.  A  very  striking  example  or 
illustration  of  this  action  of  whitewash  occurred  some  years  since  in  the  New 
York  city  hospital.  A  ward  which  stood  isolated  from  the  remainder  of  the 
institution  had  been  used  for  the  reception  of  cases  of  typhus  fever  from  the 
shipping  of  the  port.  It  was  finally  abandoned  and  allowed  to  stand  unoc- 
cupied, with  its  windows  wide  open,  for  several  months.  At  the  end  of  this 
time,  a  gang  of  men  were  set  to  scraping  the  whitewash  off  the  walls.  Of 
these  workmen  a  majority  were  seized  with  the  ship-fever,  and  several  died. 


ANTIZYMOTICS. 

For  many  years  it  has  been  believed  that  fermentation  of  every  sort, 
whether  alcoholic,  acetic,  or  putrefactive,  is  due  to  the  action  of  living  organ- 
isms upon  the  material  undergoing  change ;  but  latterly  it  has  been  asserted 
that  the  chemical  alterations  are  not  really  produced  by  these  forms.  With- 
out entering  into  any  discussion  of  the  matter,  I  think  it  will  be  admitted 
on  all  sides,  first,  that  these  living  entities  are  the  invariable  accompani- 
ments, under  ordinary  circumstances,  of  fermentative  processes ;  second,  that 
substances  which  poison  or  kill  these  germs  likewise  avert  these  processes. 
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To  the  substances  which  have  this  power  I  shall  apply  the  name  of  foAl 
zymotics,  a  word  derived  from  the  Greek  ayrt,  against,  and  Zofu»ti;^  fer- 
mentation. 

Antizymotics  are  used  for  the  purpose  of  preventing  dccompositioD  when 
it  is  desired  to  preserve  organic  bodies,  such  as  cadavers.  They  are  not,  in 
the  strictest  sense  of  the  term,  disinfectants,  and  it  is  evident  that  tliej  do 
not  hasten  the  desired  decomposition,  but  rather  retard  it,  and  that  thej  do 
not  affect  organic  compounds  already  formed,  and  therefore  ought  not  to  be 
employed  as  disinfectants,  at  least  alone,  in  the  cases  of  cesspools  and  sewers. 

The  most  important  use  of  substances  of  the  present  class  is  to  kill  di8et9^ 
germs, — to  destroy  the  life  of  the  living  particles  which  constitute  contagion. 
All  of  them  arc  probably  even  more  poisonous  to  the  higher  forms  of  animal 
life  than  to  the  infusoria  and  their  congeners,  and  it  is  a  natural  deduction 
from  their  action  on  living  entities  that  they  will  affect  disease-germs,  whether 
these  be,  as  some  believe,  distinct  organisms,  or  merely  detached  particles  of 
human  germinal  matter. 

There  are  a  large  number  of  zymotics,  of  various  power ;  but  I  shall  speak 
in  detail  of  three  only,  sulphurous  acid,  carbolic  acid,  and  the  newly  brought- 
forward  salicylic  acid. 

AOIDUIT  8ULPHUB08UM-8ULPHUE0U8  AOID. 

Sulphurous  acid  and  its  salts  are  most  efficient  in  destroying  the  low  forms 
of  life  which  are  connected  with  putrefaction  and  fermentation,  and  for  this 
reason  arc  excellent  preser\'ativos  of  organic  matters.    Owing  to  the  ease  and 
cheapness  with  which  it  is  formed,  and  its  great  volatility,  sulphurous  acid 
is  probably  the  best  agent  for  disinfecting  close  apartments.     What  has 
already  been  said  in  regard  to  the  disinfecting  of  the  atmosphere  of  cour^i 
holds  good  in  regard  to  sulphurous  acid;  but  oflen  it  seems  necessary  to 
disinfect  the  walls,  furniture,  etc.,  of  a  chamber  in  which  a  person  has  passed 
through  a  contagious  illness.    When  this  is  to  be  done,  the  method  described 
below  may  be  adopted.     When  it  is  to  be  carried  into  effect,  of  course  the 
room  should  be  made  as  tight  as  possible,  the  chimney-places,  ventilators, 
windows,  and  doors  of  exit  being  closed,  whilst  all  the  drawers  of  furniture 
and  the  doors  of  closets  are  widely  opened. 

Take  a  large  iron  pot  or  caldron,  put  in  it  a  little  stand,  such  as  the  cheap 
tripod  used  by  chemists,  place  on  this  an  iron  plate  containing  flowers  of 
sulphur  thoroughly  wet  with  alcohol  or  (probably  better  still)  with  turpen- 
tine; underneath  the  plate  set  a  tin  alcohol  lamp;  then  put  the  whole  on 
bricks  in  the  middle  of  the  room.  Light  the  lamp  underneath  the  dish,  and 
if  the  sulphur  does  not  take  fire  previously,  when  it  begins  actively  to  melt, 
ignite  it.  Leave  the  room  at  once,  closing  the  door.  Unless  the  apartment 
becomes  densely  filled  with  the  fumes,  far  beyond  what  could  be  supported 
by  a  human  being,  the  attempt  at  disinfection  cannot  be  of  any  service.  Tlie 
room  should  be  kepi  aWt  \x^  wwvW  vW  ^\5\^W\Q>a&^d€.nds  its  escape  through 
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^    the  cracks  and  disperses.     Very  ofteo  it  may  be  well  to  repeat  the  process 
>-    ODce  or  twice,  and  afterwards  to  leave  the  apartment  as  open  and  exposed  to 

the  air  as  possible  for  some  days. 
t         Sulphurous  acid  may  be  used  in  a  saturated  solution  for  the  purpose  of 

destroying  disease-germs  in  the  excretions  of  the  sick ;  *  its  action  upon 
!     vegetable  colors  of  course  completely  unfits  it  for  many  uses.     The  sulphites 

and  the  bisulphites  are  largely  employed  to  arrest  or  control  fermentation  in 

various  processes  in  the  arts. 

AOIDUM  OABBOLIOUM-OAEBOLIO  AOID.  U.  8. 

Phenic  Acid,  or  Pheiiylic  Alcohol,  is  a  substance  obtained  from  coal-tar 
by  distilling  at  a  temperature  of  between  300°  and  400°  F.,  adding  to  the 
distillate  a  hot  concentrated  solution  of  potassa,  and  after  this  water,  sepa^ 
rating  the  light  oily  matters  which  rise  to  the  top,  and  adding  muriatic  acid 
to  the  heavy  alkaline  bottom  layer,  when  impure  carbolic  acid  separates.  This 
impure  carbolic  acid  (^Acidvm  CarhoUcum  Impvrum^  U.  S.)  is  of  a  dark  color, 
and  contains  several  congeneric  bodies,  especially  xylic  and  cresylic  acids. 
For  disinfectant  purposes  these  appear  to  be  at  least  of  equal  value  with  the 
carbolic  acid,  and  therefore  the  crude  product  of  the  above-detailed  process 
is  very  largely  used.  Carbolic  acid  is  separated  from  its  allies  and  obtained 
in  a  pure  state  with  some  difficulty,  by  a  process  too  complex  to  be  discussed 
here.  When  finally  procured,  it  occurs  at  ordinary  temperatures  in  minute, 
colorless,  transparent  plates,  or  long  rhomboidal  needles,  often  fused  into  a 
mass,  having  a  hot,  corrosive,  peculiar  taste  and  a  peculiar  odor,  resembling 
but  entirely  different  from  that  of  creasote.  If,  on  exposure  to  the  air, 
phenic  acid  becomes  brown,  it  contains  impurities.  When  opportunity  is 
afforded,  solid  carbolic  acid  absorbs  water  from  the  atmosphere  and  melts  into 
an  oily-looking  colorless  liquid.  It  is  inflammable,  neutral  to  test-paper,  but 
combines  with  ba.ses ;  soluble  in  about  twenty  parts  of  water,  very  soluble 
in  alcohol,  acetic  acid,  ether,  glycerine,  and  the  volatile  and  fixed  oils.  Nitric 
acid  converts  it  into  picric  acid. 

Creasotum,  U.  S. —  CreaHote  is  a  substance  closely  allied  to  carbolic  acid, 
and  is  prepared  from  wood-tar,  by  a  process  similar  to  that  by.  which  the  latter 
is  obtained  from  coal-tar.  It  resembles  closely  carbolic  acid  solutions,  but  may 
at  once  be  distinguished  by  its  odor,  which  is  much  more  smoky.  More- 
over, if  a  splinter  of  pine  be  dipped  into  carbolic  acid,  and  then  into  muri- 
atic acid,  the  wood,  af\er  the  lapse  of  half  an  hour,  assumes  a  distinct  blue 
color.  This  does  not  occur  with  creasote.  Again,  carbolic  acid  does,  and 
creasote  does  not,  coagulate  collodion ;  and  by  the  action  of  nitric  acid  crea- 

*  For  a  very  interesting  acoount,  bj  Dr.  J.  Hjaltelin,  of  the  strangling  of  a  smallpox 
epidemic  in  Iceland,  i^ee  Jiriti^k  Medical  Joumalj  1871,  vol.  ii.  p.  519.    I  cannot  help  be- 
lieving that  the  strict  itfolation  and  quarantining  of  the  sick  had  far  more  to  do  with  * 
arresting  the  spread  of  the  disease  than  had  the  sulphurous  acid  employed. 
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sole  is  converted  into  oxalic  acid,  resinous  matter,  and  but  a  small  proportion 
of  picric  acid.  Creasote  is  at  present  a  very  rare  drug,  the  material  which 
is  usually  sold  under  its  name  in  the  drug-stores  being  really  a  solution  of 
carbolic  acid.  In  their  therapeutic  value  the  two  substances  are  probably 
about  equal. 

Physiological  Action. — Carbolic  acid  is  exceedingly  poisonous  to  all 
forms  of  life,  from  the  lowest  to  the  highest.  Much  of  its  employment  in 
medicine  depends  upon  its  action  on  infusoria  and  fungi ;  and  yet  its  direct 
internal  and  external  use  in  human  medicine  is  quite  large.  Its  physio- 
logical action  is  therefore  to  be  viewed  from  two  distinct  stand-points :  first, 
its  influence  upon  the  higher  animals  and  man ;  second,  its  action  on  the 
lowest  animal  and  vegetable  forms. 

Upon  mammals,  if  not  upon  all  vertebrates,  carbolic  acid  acts  as  it  does 
upon  man.  According  to  Dr.  Isidor  Neumann  (^Archiv/ur  Dermatol,  nnd 
Syphilog.^  Jahrgang  i.,  1869,  p.  425),  to  Dr.  Ernest  Lab^e  (^Archives  Gin.^ 
6e  s^r.,  t.  xviii.  p.  451,  1871),  and  to  Salkowski  (^PflUger$  Archiv,  Bd.  v., 
1872),  when  a  poisonous  dose  is  given  to  a  frog  there  is  produced  a  paralytic 
condition  which  usually  affects  first  the  hind  legs,'*'  but  eventually  spreads  to 
the  front  ones  and  involves  all  parts  of  the  body.  After  a  time  there  are 
developed  tetanic  convulsions,  which  are  apparently  reflex  in  their  nature, 
and  are  said  to  be  excited  by  external  stimuli  or  irritations. 

Carbolic  acid  acts  upon  mammals  in  very  much  the  same  way  as  upon  the 
batrachian.  According  to  W.  Kempster  (Amer.  Jour.  Med.  Sci.y  July,  1868), 
in  the  mouse  and  rat  it  causes  intense  muscular  weakness,  followed  by  violent 
convulsions  and  stupor.  In  the  rabbit  (Neumann,  Salkowski),  phenylic 
alcohol  produces  muscular  weakness,  often  accompanied  by  tremblings  and 
restlessness,  at  last  giving  place  to  violent  convulsions.  Before  these  have 
fairly  set  in,  the  animal  is  generally  unable  to  stand  ;  and  during  them  he 
lies  on  his  side,  kicking  into  mid-air.  Early  in  the  poisoning  the  respiration 
is  very  much  affected ;  and  the  death,  which  usually  occurs  in  the  midst  of 
convulsions,  appears  to  be  owing  to  a  disturbance  of  the  respiration,  since  iu 
acute  cases  the  heart  is  found  beating  continuously  immediately  after  death. 
According  to  the  researches  of  Dr.  Jules  Leniaire  {De  V  Acide  Phhiiqae,  2e 
^d.,  Paris,  1865),  in  the  dog  symptoms  very  similar  to  those  detailed  above 
are  caused  by  lethal  doses  of  the  drug ;  and  Husemann  (^Schmidfn  Jahrb., 
Bd.  civ.  p.  274)  states  that  in  mammals  and  in  birds  the  characteristic  phe- 
nomena of  carl>olic  acid  poisoning  are  clonic  convulsions,  sinking  of  the  tem- 
perature, diminution  of  sensibility,  dyspnoea,  free  salivation  and  secretion  of 
tears,  keratitis  and  conjunctivitis.  According  to  the  latter  authority,  albu- 
minuria and  haematuria  are  occasional  phenomena.  Upon  man  carbolic  acid 
acts  as  upon  other  mammals.     Reserving  the  details  for  the  section  on  Toxi- 


*  According  to  Lemaire,  when  a  frog  \s  allowed  to  swim  Id  water  impregnated  with 
oarbolio  acid,  the  front  k'gs  ate  vVic  ^taV.  «b^tt<i\ftd. 
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cology,  it  is  sufficient  for  our  present  purpose  to  state  that  the  prominent 
symptoms  induced  by  lethal  doses  are  disturbance  of  respiration,  coma,  mus- 
cular weakness,  and,  in  some  cases,  convulsions.  A  closer  investigation  of 
the  action  of  large  doses  of  carbolic  acid  is  best  made  by  studying  the  effects 
upon  the  different  systems  seriatim. 

Ne^-vmis  System, — Upon  the  cerebrum  phenylic  alcohol  appears  to  exert 
a  direct  influence,  which,  although  not  very  intense  in  the  lower  animals,  in 
the  higher  species,  and  especially  in  man,  results  in  the  early  production  of 
stupor. 

These  convulsions  are  not  peripheral,  since  they  do  not  occur  in  a  limb 
whose  connection  with  the  spine  has  been  severed  by  division  of  the  nerve, 
and  do  take  place  in  a  leg  which  has  been  protected  against  the  local 
action  of  the  poison  by  tying  the  artery  (Salkowski,  Lab^e).  They  are, 
therefore,  either  cerebral  or  spinal.  It  seems  to  me  more  probable  that  they 
are  cerebral ;  although  the  evidence  is  contradictory  In  the  experiments 
of  Lab^c  and  of  John  R.  Haynes,  they  did  not  occur  after  section  of 
the  cord.  Salkowski  and  Berb  and  Jogel  (  Gazette  MidxcdU,  1872)  obtained 
a  contrary  result, — possibly  because  they  did  not  cut  the  cord  thoroughly. 
If  the  convulsions  are  cerebral,  they  probably  originate  in  the  base  of  the 
brain ;  for  in  Lab^e*s  experiments,  when  only  the  cerebral  hemispheres  and 
the  optic  lobes  were  removed,  the  convulsive  phenomena  developed  in  their 
usual  manner. 

As  already  stated,  the  muscles  and  nerves  are  not  seriously  implicated  in 
carbolic  acid  poisoning;  after  death,  galvanic  stimulation  of  a  muscle,  either 
directly  or  through  its  nerve,  causing  vigorous  contraction  (Salkowski,  he. 
cit.^  p.  338 ;  Hoppe-Seyler,  he.  cit.,  p.  476). 

Circuhtion. — The  action  of  carbolic  acid  upon  the  circulation  has  not 
been  thoroughly  studied.  According  to  Lab^  (he.  eit.,  p.  464)  and  to 
Salkowski,  in  acute  poisoning  the  heart  is  found  pulsating  regularly  directly 
after  death,  but  is  finally  arrested  in  diastole ;  and  in  slow  poisoning  death 
may  be  immediately  produced  by  diastolic  arrest.  Salkowski  asserts  that 
the  rapidity  of  the  circulation  in  a  frog*s  web  can  with  the  microscope  be 
seen  to  be  at  first  increased  by  the  hypodermic  injection  of  carbolic  acid,  and 
afterwards  to  be  veiy  greatly  diminished ;  and  the  French  observer  states 
that  the  systoles  in  the  early  stages  of  the  poisoning  can  be  seen  to  increase 
in  energy,  and  the  vessels  to  contract.  I  do  not  think  much  weight  is  to  be 
attached  to  such  evidence  as  this ;  and  the  only  manometrical  studies  which 
I  have  met  with  are  those  of  Hoppe-Seyler  {Pfliigers  Archiv,  1872,  Bd.  v. 
p.  475).  This  observer  noted  that  the  arterial  pressure  did  not  vary  much 
under  the  action  of  the  poison  until  the  convulsions  came  on,  when  it  rose 
very  greatly,  and  remained  at  a  high  level  for  a  considerable  length  of  time, 
after  which  it  fell  far  below  the  normal  point.  I  do  not  see  that  these  facts 
prove  that  carbolic  acid  acts  as  a  cardiac  stimulant  during  any  stage  of  the 
poisoning:  the  motor  disturbance  was  in  itself  sufficletLt  \ft  wiRWvwjX^^t^  "^^ 
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rise  of  the  arterial  pressure.  Substances  which  arrest  the  heart  in  diastole 
are  as  a  rule  cardiac  depressants,  and  any  direct  influence  carbolic  acid  has 
upon  the  heart  is  very  probably  of  such  nature.  This  point  needs  further 
investigation  before  any  positive  opinion  can  be  arrived  at. 

Respiration. — According  to  Salkowski  {loc.  cit.y  p.  344),  Lab^,  and  otJier 
authorities,  in  the  first  stages  of  carbolic  acid  poisoning  the  respiration  is 
remarkably  increased  in  frequency.  This  acceleration  Salkowski  believes  to 
be  due  partly  to  a  stimulant  action  upon  the  peripheral  vagi,  and  partly  to  a 
similar  influence  upon  the  respiratory  centres.  He  states  that  the  respira- 
tions are  very  shallow,  and  that  the  diaphragm  scarcely  participates  at  all  in 
them,  but  that  if  the  cervical  vagi  be  cut  they  become  much  slower,  deep, 
and  regular.  On  the  other  hand,  if  carbolic  acid  be  given  to  an  animal 
suffering  from  section  of  the  pneumogastrics,  the  slow  breathing  is  very 
much  accelerated.  From  the  former  of  these  facts  the  German  investigator 
draws  the  conclusion  that  the  accelerated  breathing  produced  by  phenylic 
alcohol  is  in  part  due  to  a  stimulation  of  the  peripheral  vagi,'  and  from  the 
latter  fact  that  it  partly  arises  from  a  similar  action  upon  the  respiratory 
centres. 

Temperature. — The  effects  of  carbolic  acid  upon  the  temperature  in  the 
normal  animal  have  not,  that  I  am  aware  of,  been  studied,  but  £mil  Erls 
(^Schmidt's  Jahrhiicher^  Bd.  clxiv.  p.  148)  has  found  that  in  mild  putrid 
poisoning  in  animals  it  diminishes  greatly  the  fever-heat ;  when  the  poison- 
ing was  more  severe  the  acid  had  no  influence. 

The  effects  of  carbolic  acid  are,  in  all  probability,  due  to  a  direct  action 
upon  the  organs  concerned.  Labee  {Joe.  cit.^  p.  4G4)  states  that,  although 
changes  occur  in  the  blood-corpuscles  when  carbolic  acid  is  added  to  the 
blood  outside  of  the  body,  yet  in  the  blood  of  animals  killed  by  it  no  altera- 
tions can  be  detected  in  these  minute  bodies;  and  Hoppe-Seyler  {Pfl'uger$ 
Archiv,  Bd.  v.  p.  476)  confirms  this  observation  of  the  French  investi- 
gator. 

Post-mortem  examinations  of  animals  killed  by  carbolic  acid  have  yielded 
varying  results.  In  Lemaire's  investigation,  nothing  abnormal  was  found 
except  intense  injection  of  the  alimentary  mucous  membrane,  a  pseudo- 
membranous and  purulent  inflammation  of  the  bronchial  tubes,  with  a  dis- 
seminated lobular  pneumonia  or  else  congestion  of  the  lungs  and  of  the 
nerve-contres.  Prof.  Bruckmiiller,  in  Neumann's  investigation  (/(/c.  cit.^  p. 
429),  found  the  cells  of  the  liver  and  kidneys  in  a  state  of  fatty  degenera- 
tion. This  process,  which  seemingly  was  the  counterpart  of  the  changes  in 
phosphorus-poisoning,  was  always  more  advanced  in  the  kidneys  than  in  the 
liver.  Dr.  Neumann  states^  that  it  was  found  in  a  nuniber  of  autopsies,  and 
that  it  is  a  constant  phenomenon  ;  but  Salkowski  (^loc.  cit.,  p.  273)  was 
unable  to  find  it  in  a  number  of  examinations.  In  man,  the  post-mortem 
appearances  are  very  much  the  same  as  in  animals.  If  the  acid  has  been 
ingested  in  a  concentrated  form,  white,  hardened  spots  are  found  upon  the 
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mucous  membrane  of  the  mouth,  cesophagus,  stomach,  and  even  intestines. 
They  are,  of  course,  due  to  the  local  action  of  the  poison,  and  are  sometimes 
blackish  in  the  centre,  or  even  blackish  throughout,  and  very  generally  are 
surrounded  by  a  red  inflammatory  zone.  The  liver,  spleen,  kidneys,  and 
indeed  all  the  organs,  are  found  filled  with  dark,  imperfectly-coagulated 
blood,  such  as  is  habitually  found  after  death  from  asphyxia.  According  lo 
Husemann,  the  fatty  degeneration  of  the  liver  and  kidneys  is  not  either  in 
man  or  in  animals  a  constant  or  characteristic  phenomenon  of  carbolic  acid 
poisoning.  Render  found  the  renal  epithelium  degenerated  in  a  man  who 
had  been  fatally  poisoned  by  the  drug  (Journal  de  Pharm,  et  de  Chimie^ 
p.  456,  Dec.  1871). 

As  the  internal  use  of  carbolic  acid  in  such  diseases  as  gangrene  of  the 
lungs  is  so  closely  connected  with  the  question  of  its  chemical  history  in  the 
system  and  its  elimination  from  the  body,  the  latter  is  of  very  great  interest. 
Since  carbolic  acid  coagulates  albumen,  its  absorption  unchanged  into  the 
blood  would  seem  a  matter  of  doubt :  yet  in  some  form  or  other  it  certainly 
is  absorbed,  as  is  proven  by  the  history  of  its  elimination  and  by  its  having 
been  found  in  the  blood  (Hoppe-Seyler,  PflUger^  Archiv,  Bd.  v.  p.  479). 
In  exactly  what  form  it  circulates  in  the  blood  is  not  known ;  but  most 
probably  it  is  as  an  alkaline  carbotate.  Lemaire  (loc,  cit,  p.  77)  states  that 
it  may  be  found  in  the  breath  of  poisoned  animals ;  but  Hoffmann  asserts 
that  it  is  burnt  up  in  the  system,  because  he  failed  to  detect  it  in  any  of  the 
secretions.  In  this  conclusion  he  is,  however,  certainly  in  error ;  for  it  has 
been  distinctly  proven  that  carbolic  acid  is  rapidly  eliminated  from  the  system. 
It  has  been  detected  in  the  urine  by  Alm^n  {Zeitschrtft /,  Andlyt  Chimie^ 
Bd.  X.  Heft  vii.),  by  Patrouillard  {Journal  de  Pharmacie  et  de  Chimie,  Dec. 
1871,  p.  459),  by  Salkowski  {Pfluger'$  Archiv,  Bd.  v.),  by  Hoppe-Seyler 
(Joe.  cif.),  by  Waldenstrom  (^ZeifschriJ)  des  Allgemein,  Apofhek.-  Vereine^, 
Jan.  10,  1872),  and  by  Hauxmann  (/6iVi.) ;  and  Hoppe-Seyler  (loc.  ciLj 
p.  ^80)  has  detected  it  in  the  saliva.  It  is  probably  eliminated  in  all  the 
secretions.  Salkowski  believes  that  it  is  thrown  off"  in  the  form  of  a  car- 
bolate,  because,  on  the  distillation  of  urine  containing  it,  it  does  not  pass 
over  until  the  urine  is  strongly  acidified.  It  is  very  probable  that  when  in 
small  amount  carbolic  acid  escapes  only  in  union  with  an  alkali.  In  a  fatal 
case  of  pois  ning,  Patrouillard  (loc.  cit.,  p.  460),  however,  obtained  an  oily 
fluid,  believed  to  be  pure  carbolic  acid,  by  shaking  the  urine  with  ether, 
allowing  the  mixed  fluids  to  separate,  and  removing  the  ethereal  layer  and 
evaporating. 

Although,  as  stated,  carbolic  acid  is  largely  eliminated  from  the  system,  a 
portion  of  it  is  probably  burnt  up  in  the  body.  A  blackish  urine  is  not  a 
rare  phenomenon  in  poisoning  by  phenic  acid,  especially  when  the  acid  has 
been  absorbed  from  a  wound  or  other  external  surface.  The  black  coloring- 
matter  of  such  urine  is  in  all  probability  an  educt  from  carbolic  acid,  formed 
by  its  partial  oxidation.     Hauxmann  has  proven  that  it  is  not  altiex^Vo^ 
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matin  or  any  fixed  coloring-principle,  by  finding  that  the  urine  10  deared  np 
by  heating  afler  the  addition  of  an  acid ;  and  his  conclusion  is  corroborated 
by  the  observation  of  Dr.  Stevenson,  of  Guy's  Hospital  (^British  Med,  Journ.^ 
April,  1870),  who  found  that  the  black  urine  does  not  contain  more  than  a 
normal  proportion  of  iron.  When  carbolic  acid  is  oxidized  outaide  of  the 
body,  as  by  the  action  of  the  permanganate  of  potassium,  oxalic  acid  is 
formed ;  and  Salkowski  has  found  that  when  phenic  acid  is  given  to  animals 
oxalic  acid  appears  in  the  urine.  The  evidence,  therefore,  indicates  very 
strongly  that,  partly  by  elimination  and  partly  by  oxidation,  the  system 
rapidly  rids  itself  of  carbolic  acid.  In  conformity  with  this  is  the  fact  observed 
in  several  cases  by  Salkowski,  that  twenty-four  hours  after  the  administration 
of  the  drug  indications  of  its  presence  are  no  longer  to  be  found  in  the  urine. 
Stadeler  (^Ann,  d,  Chem,  und  Pharm,^  Bd.  Ixxvii.  p.  17)  discovered  that 
when  sulphuric  acid  was  freely  added  to  cow's  urine  the  latter  yielded  upon 
distillation  carbolic  acid,  and  concluded  therefrom  that  normal  urine  contains 
carbolic  acid.  His  asserted  fact  has  been  corroborated  by  Buliginsky  {Hoppe- 
Seyhrs  Med.-Chem,  (fnteisuch.,  p.  234)  and  by  Hoppe-Seyler  (^PJlUger$ 
ArchiVj  1872,  Bd.  v.  p.  470),  and  is  without  doubt  true  not  only  of  the  urine 
of  cattle,  but  also  of  that  of  men,  dogs,  horses,  and  probably  other  animals. 
Without  discussing  the  matter  in  detail,  it  is  sufficient  for  our  purpase  to 
state  that  Hoppe-Seyler  has  shown  that  the  carbolic  acid  does  not  really 
exist  in  the  urine,  since  it  cannot  be  obtained  from  it  by  distillation,  even 
afler  an  excess  of  acetic  acid  has  been  added,  but  that  it  is  formed  during 
the  process  employed  by  Stadeler,  most  probably,  out  of  the  indican  of  the 
urine. 

The  local  action  of  carbolic  acid  is  a  very  decided  one.  When  applied 
to  the  skin,  it  produces  at  once  a  burning  pain,  and  in  a  few  minutes  a 
peculiar  white  spot.  If  the  acid  be  removed,  the  pain  continues  for  some 
minutes,  and  the  white  color  changes  to  a  dark  or  red  stain,  which  gradually 
fades  away  as  the  skin  desquamates.  On  a  prolonged  application,  carbolic 
acid  does  not  blister,  but  causes  the  formation  of  an  eschar.  A  curious  local 
action  of  carbolic  acid,  to  which  attention  was  drawn  almost  simultaneously 
by  Dr.  Erasmus  Wilson  (Journal  of  Cutamous  Medicine^  June,  1870)  and 
by  Dr.  J.  H.  Bill,  U.S.A.  (American  Journal  of  the  Medical  Sciences^  Oct. 
1870),  is  due  to  the  property  which  it  has  when  applied  in  concentrated 
form  of  causing  very  great  local  anaesthesia.  The  complete  loss  of  feeling  is 
not  confined  to  the  tissue  killed  by  the  drug,  but  extends  some  little  distance 
inwards. 

Therapeutics. — In  the  doses  in  which  it  is  usually  given,  carbolic  acid 
exerts  no  perceptible  effect  upon  the  system.  Upon  the  idea  that  the  so- 
called  zymotic  diseases  are  due  to  a  sort  of  fermentation  in  the  blood,  that  they 
are  the  result  of  changes  set  up  in  the  vital  fluid  by  living  organisms  similar 
to  the  yeast-plant  or  to  the  vibrio  of  putrefaction,  carbolic  acid  has  been  quite 
largely  used  in  such  diseases.     The  zymotic  theory  is,  however,  at  the  very 


DISINFECTANTS.  591^ 

best  merely  a  plausible  speculation  ;  and  clinical  experience  with  the  acid  in 
these  diseases  has  certainly  demonstrated  its  uselessness.  It  has  been  exten- 
sively employed  in  ii/phxis  fever ^  in  pysemia^  in  smallpox^  and  in  other  allied 
affections,  but  at  present  is  rarely  used,  and  is  of  no  value.  The  study  of  its 
physiological  action  has  failed  to  show  the  possession  of  any  property  which 
should  render  the  medicine  valuable  in  constitutional  diseases,  and  clinical 
experience  has  borne  this  out :  so  that  it  is  employed  directly  in  medicine 
only  for  its  local  effects. 

Internally  it  is  of  value  in  nervous  vomiting^  especially  when  there  is  an 
irritability  of  the  gastric  nerves.  One  or  two  drops  of  it,  or  of  creasote,  may 
be  given  in  emulsion  every  three  or  four  hours  in  such  cases.  The  good 
which  it  achieves  is  probably  dependent  upon  its  local  anaesthetic  properti^. 
In  gangrene  of  the  lung,  the  internal  administration  of  carbolic  acid,  com- 
bined with  the  use  of  a  weak  solution  (ten  drops  to  the  ounce)  by  atomiza- 
tion,  is  sometimes  of  service. 

Its  external  use  is  much  more  important  than  its  internal  employment ; 
but  it  belongs  to  the  domain  of  the  surgeon  rather  than  of  the  physician,  and 
I  shall  only  discuss  it  briefly.  As  a  caustic,  carbolic  acid  is  not  available 
when  large  masses  of  tissue  are  to  be  destroyed,  but  it  may  oHen  be  employed 
with  advantage  against  condylomata  and  similar  growths.  Even  in  such 
cases,  to  be  efficient,  it  must  be  in  the  most  concentrated  form.  In  diph- 
theria, ulcerated  sore  throat,  and  aphthous  stomatitis,  its  concentrated  solu- 
tion in  glycerine  may  be  carefully  applied,  by  means  of  a  camclVhair  brush 
or  a  mop,  as  a  mild  caustic  scarcely  capable  of  destroying  sound  tissue.  In 
various  forms  of  indolent  ulcer,  in  ill-conditioned  wounds,  carbolic  acid 
affords  a  very  useful  stimulant  application ;  in  "  hurns,^^  properly  diluted  with 
oil  (gtt.  X  to  fji),  it  is  one  of  the  very  best  remedies  that  can  be  used, 
relieving  pain  by  its  anaesthetic  properties  and  at  the  same  time  lessening 
suppuration  and  facilitating  cicatrization. 

As  a  local  ansesthetic,  carbolic  acid  has  not  been  used  so  widely  as  it  seems 
to  deserve.  Dr.  Bill  (Joe,  cit.)  has  employed  it  in  a  number  of  cases  of  minor 
operations,  always  with  the  result  of  preventing  or  greatly  mitigating  pain. 
His  plan  in  opening  a  felon  is  to  soak  the  fingers  for  fifteen  minutes  in  warm 
water  containing  three  per  cent,  of  the  acid,  and  then  to  draw  a  brush  dipped 
in  the  concentrated  acid  along  the  line  of  the  incision.  Sometimes,  when  a 
deep  incision  is  necessary,  a  sensitive  part  is  reached.  Under  these  circum- 
stances he  is  accustomed  to  brush  out  the  wound  anew  with  the  anaesthetic. 
In  operations  requiring  much  cutting,  this  method  is  not  available ;  but 
whenever  only  the  skin  is  to  be  divided,  as  in  opening  abscesses,  it  appears 
to  be  very  successful. 

So  far  as  I  know,  the  first  to  suggest  and  employ  deep  injections  of  car- 
bolic acid  as  a  means  of  combating  deep-seated  inflammations  was  Dr.  J.  A. 
Eames  (British  Med,  Joum,,  May,  1873) ;  but  the  method  has  been  especially 
studied  by  Prof  C.  Hueter  {Deutsch,  Zeitsch,/.  Chir.,  iv.  1874 ;  Schmidt's 
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Jahrhiicher,  Bd.  dxiv.  p.  144).  He  employs  a  two  per  cent,  solution,  a  weaker 
one  not  being  efficient,  and  a  stronger  one  endangering  the  coagulation  of  the 
blood  and  of  the  exudation  in  the  inflamed  tissue.  Of  thb  solution  he  uses  at 
one  time  never  more  than  half  a  drachm,  and  generally  less  than  this.  After 
anaesthetizing  the  skin  by  the  local  application  of  carbolic  acid,  he  introduces 
the  hollow  needle  into  the  centre  of  the  inflammation  obliquely,  so  as  to 
diminish  as  far  as  possible  the.chances  of  the  introduction  of  air.  To  avoid 
the  danger  of  throwing  the  acid  directly  into  the  circulation,  the  needle  is 
not  connected  with  the  syringe  until  it  b  seen  that  no  blood  comes  out 
through  it.  If  the  extent  of  inflamed  tissue  be  large,  several  injections  are 
practiced  at  one  time ;  in  acute  cases  they  are  usually  repeated  twice  a  day, 
in  chronic  cases  every  day,  or  every  other  day.  Dr.  Hueter  has  made  about 
a  thousand  of  these  '^  parenchymatous  injections,"  and  only  ten  times  has 
any  inflammation  been  excited  by  them.  The  pain  is  usually  very  slight, 
and  the  relief  apparent  in  one  or  two  days  at  most.  In  chrome  synovitis, 
the  drug  is  thrown  into  the  joint  once  in  two  or  three  days,  and  the  method 
has  been  practiced  by  Dr.  Hueter  with  asserted  extraordinary  success  in 
glandular  swellings  and  injlannnationsj  plUegmons,  of  all  grades  and  char- 
acters, erysipelas^  poisoned  wounds^  inflamed  bursse,  hydrocele^  and  even  in 
bone-disease. 

The  practice  has  been  followed  with  great  satisfaction  by  Dr.  Aufrecht 
in  erysipelas  {Centralblatt  /.  d.  Med,  Wissen,,  1874,  p.  129),  by  Kunze  in 
acute  rheumatism  {Ibid.,  p.  479),  and  by  Hageu  in  several  diverse  inflamma- 
tions (Schmidt's  Jahrbiiclier^  Bd.  clxiv.  p.  146).  The  latter  observer  has 
even  used  these  injections  with  very  excellent  results  in  three  cases  of  severe 
angina  which  he  believed  threatened  diphtheria,  throwing  the  remedy  into 
the  neighborhood  of  the  second  tracheal  cartilage  (^Ringknorpel),  The  total 
evidence  is  such  that  this  method  of  treatment  should  have  a  speedy  and 
thorough  trial. 

Toxicology. — The  number  of  fatal  cases  of  carbolic  acid  poisoning  now 
on  record  is  quite  large,  and  the  list  is  constantly  growing.  The  symptoms, 
although  varying  within  Certain  limits,  are,  on  the  whole,  quite  uniform. 
They  almost  always  appear  in  a  very  short  time  after  the  ingestion  of  the 
poison.  Sometimes  the  rapidity  of  the  fatal  result  almost  equals  that  of 
prussic  acid  poisoning.  Thus,  Dr.  Taylor,  U.S.N.  {Philadelphia  Medical 
TimcHj  vol.  ii.  p.  284)  records  a  case  in  which  about  an  ounce  is  supposed 
to  have  been  ingested,  and  in  which  the  man  fell  unconscious  within  ten 
seconds  after  taking  the  fatal  draught,  two  minutes  afterwards  was  totally 
unconscious,  pulseless,  with  irregular  distant  gasping  respirations,  and  in  less 
than  a  minute  later  wiis  dead,  apparently  from  cardiac  paralysis,  since  the 
impulse  of  the  heart  was  entirely  lost  before  the  cessation  of  respiration. 
Grcnerally  some  minutes  elapse  before  the  symptoms  develop  themselves: 
nausea,  cold  sweats,  stupor  deepening  rapidly  into  insensibility  and  collapse, 
are  the  most  frequent  phenomena.     During  the  period  of  insensibility,  com- 
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])lete  abolition  of  reflex  movements  and  anaesthesia  of  the  mucous  membranes 
have  sometimes  been  noted  (case,  Joum.  de  Phmmi.  et  de  Chim.y  Dec. 
1871) :  indeed,  it  is  scarcely  doubtful  that  in  all  cases  both  sensibility  and 
reflex  movements  are  profoundly  afiected.  Convulsions  are  only  exception- 
ally present.  The  symptoms  of  collapse  are  usually  well  developed,  and  the 
pulse  is  generally  feeble  and  very  frequent,  but  has  been  noted  as  being  re- 
duced to  from  forty  to  fifty  per  minute  (case,  Med.  Timen  and  Gaz.,  April, 
1871).  The  respirations  are  mostly  hurried  and  shallow  in  the  advanced 
stages,  or  in  very  rapid  cases  they  are  irregular  and  suspended  at  intervals. 
Death,  as  has  already  been  stated,  may  occur  in  a  very  few  minutes;  but 
usually  the  patient  lives  fn  m  one  to  ten  hours,  and  life  has  been  protracted 
for  sixty  hours  (case,  Sydefnham  Year-Book^  p.  446,  1871-72  ;  amount 
taken,  one  and  a  half  ounces  of  the  commercial  acid).  In  some  cases  a  great 
amendment  has  occurred  and  consciousness  been  restored,  but  after  some 
hours  rather  sudden  fatal  collapse  has  come  on  (case,  British  Med.  Jonrn., 
Feb.  1 871).  The  minimum  fatal  dose  of  carbolic  acid  is  not  known  ;  but  half 
an  ounce  would  probably  prove  fatal,  since  death  from  this  quantity  has  been 
reported  once  in  a  man  weakened  by  typhoid  fever  {Med.  TSmes  and  Gaz., 
1870,  vol.  ii.  p.  474),  and  once  in  a  healthy  man  (Philada.  Med.  and  Svrg, 
Rep.,  Jan.  1870). 

The  free  external  use  of  carbolic  acid  is  by  no  means  devoid  of  danger : 
indeed,  in  more  than  one  case  it  has  caus^  death.  Prof.  R.  Kohlcr  reports  a 
very  interesting  instance  {Schmidt^ s  Jahrb.,  Bd.  civ.  p.  276).  Two  journey- 
men joiners,  sufiiering  from  scabies,  applied  externally  each  about  a  half- 
ounce  of  carbolic  acid,  in  watery  solution.  One  of  them  was  found  dead. 
His  fellow,  who  suffered  from  unconsciousness  and  drunken  delirium  ending 
in  unquiet  sleep,  after  his  recovery,  stated  that  directly  after  rubbing  him- 
self with  the  solution  he  had  giddiness,  that  seven  or  eight  minutes  later  his 
companion  complained  of  burning,  but  that  of  what  took  place  after  this  he 
knew  nothing.*  It  is  scarcely  necessary  to  refer  in  detail  to  cases  in  which 
serious  residts  have  followed  the  surgical  use  of  carbolic  acid.f  A  form  of 
chronic  poisoning,  with  loss  of  appetite,  weakness,  and  a  tendency  to  col- 
lapse, resulting  from  the  continued  surgical  use  of  the  acid,  has  been  de- 
scribed by  Dr.  Wallace  (British  Med.  Joum.,  April,  1870).  In  vol.  ii., 
1870,  of  the  Medical  Times  and  Gazette^  is  narrated  a  curious  case  of  fatal 
poisoning  from  inflammation  of  the  external  parts  and  of  the  rectum,  pro- 
duced in  a  child  by  its  sitting  upon  a  block  on  which  some  of  the  acid  had 
been  thrown.  A  serious  result  which  has  been  known  to  follow  the  appli- 
cation of  phenol  to  a  slight  wound  of  the  finger  is  gangrene  of  the  whole 
member  {UAheiUe  Mid.,  Dec.  11,  1871). 

*  For  other  fatal  caaes,  oonfult  BnUtiin  ThSrap,,  t.  Ixzt.  p.  285. 

t  Consult  liritinh  Medical  Joumalj  March  1, 1873, — death  from  absorption  by  a  wound 
four  inches  long;  also  New  York  Medical  GazettCf  April,  1871;  also  Britieh  MedicalJour 
ual,  1868,  p.  220, — two  fatal  cases. 
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The  diagnosis  of  carbolic  acid  poisoning  during  life  ought  in  most  cases  to 
be  practicable ;  for,  although  the  sympt^tms  simulate  some  forms  of  apoplej^ 
too  closely  for  the  diagnosis  to  be  made  from  them,  very  genei*ally  the  odor 
of  the  drug  can  be  perceived  about  the  person  of  the  victim,  and  close 
examination  of  the  mouth  will  nearly  always  reveal  traces  of  the  local  action 
of  the  acid,  in  the  form  of  white,  hardentd,  or  corrugated  patches  of  mucous 
membrane.  These,  in  conjunction  with  the  symptoms,  are  diagnostic 
After  death  a  strong  odor  of  carbolic  acid  can  almost  always  be  perceived 
when  the  body  is  opened,  and  the  mucous  membrane  of  the  stomach  affords 
very  reliable  evidence  as  to  the  cause  of  death.  According  to  Dr.  A. 
Uiller,  the  urine  of  carbolic  aaid  poisoning  as  firbt  passed  varies  from  a  clear 
yellow  to  a  golden  yellow,  and  by  standing  in  the  air  becomes  dark  olive  and 
finally  often  blackish  green.  Sometimes  it  is  grass-green.  This  carbolic 
acid  urine,  if  treated  with  nitric  acid  and  afterwards  with  potassa,  becomes, 
after  a  certain  degree  of  concentration,  blood-red  or  brown-red,  changing 
through  pea-green  to  violet.  Carbolic  acid  mixed  with  urine  does  not 
answer  this  test  {Schmidt^s  Jahrhiichcr,  Bd.  clxiv.  p.  144).  The  absence 
of  carbolic  acid  urine  proves  that  the  case  is  not  one  of  poisoning. 

The  treatment  of  carbolic  acid  poisoning  is  far  from  satisfactory.     The 
symptoms  are  generally  developed  so  rapidly  that  there  is  very  little  time  to 
prepare  and  administer  an  antidote,  even  if  we  possessed  a  perfect  one.     I  do 
not  think  there  is  any  known  substance  which  can  be  thoroughly  relied  on ; 
but  the  recent  experiments  of  Huscmann  indicate  that  the  alkalies  have  some 
power  in  controlling  the  lethal  action,  provided  they  are  exhibited  in  solution 
and  in  great  excess.     Lime  is  probably  the  best  of  them,  especially  if  given 
in  the  form  of  the  saccharate^  which  is  prepared  as  follows  :  Dissolve  sixteen 
parts  of  sugar  in  forty  parts  of  distilled  water,  and  add  five  parts  of  caustic 
lime;  digest  for  three  days,  stirring  from  time  to  time,  filter,  and  evaporate 
to  dryness.     The  product  thus  obtained  dissolves  easily  in  water.     Huse- 
mann's  experiments  indicate  that  the  fats  are  of  very  little,  if  any,  use;  but 
Lemaire  found  that  the  solution  of  carbolic  acid  in  oil  is  much  less  poisonous 
to  animals  than  the  acid  itself, — probably  because  it  is  much  more  slowly  ab- 
sorbed.    Consequently,  the  free  ingestion  of  sweet  oil  or  of  castor  oil  should 
be  practiced  in  a  case  of  poisoning,  and  no  time  should  be  lost  in  emptying 
the  stomach.     Emetics  are  generally  useless,  the  local  action  of  the  poison 
having  so  completely  benumbed  the  sensibility  of  the  stomach  as  to  render 
it  unsusceptible.     For  this  reason,  the  siphon  or  other  stomaih-punip  is  in 
these  cases  a  necessity.      Afler  the  viscus  has  been  emptied,  the  usual 
measures  for  the  relief  of  collapse  may  be  instituted,  but  probably  have  very 
little  influence  upon  the  final  result.     In  the  Deutsclies  Archivf.  Klin,  Med., 
Bd.  X.  p.  114,  Dr.  Fr.  Mosler  reports  a  case  in  which  the  patient,  who  had 
taken  nearly  three  drachms  of  carbolic  acid,  was  at  once  restored  to  con- 
sciousness by  the  abstraction  of  a  pound  of  blood  after  the  evacuation  of  the 
stomach. 
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Carbolic  Acid  as  an  Antiseptic, 

The  action  of  carbolic  acid  upon  man  having  been  discussed,  it  is  now 
proper  to  take  notice  of  its  influence  upon  the  lower  organisms,  and  of  the 
uses  which  grow  out  of  that  influence.  It  is  beyond  dispute  that  carbolic 
acid  bus  very  great  power  in  killing  both  animal  and  vegetable  ferments,  and 
in  arresting  the  changes  which  they  induce.  The  question  at  present  most 
interesting  and  worthy  of  discussion  is  as  to  the  degree  of  its  influence, — as 
to  the  power  of  carbolic  acid  when  compared  with  other  substances.  There 
are  several  ways  in  which  this  power  may  be  measured. 

In  August,  1870,  Dr.  John  Dougall  (Lancet)  published  an  account  uf  a 
series  of  experiments  which  he  had  made  as  to  the  minimum  quantity  of 
various  reagents  required  to  arrest  the  movements  of  spermatozoa  and  to  kill 
infusoria.    His  results  are  expressed,  in  fractional  parts,  in  the  following  table : 


Drvos. 

Sperm  atoioa. 

Infbaoria. 

Chloride  of  ptrychnia , 

1-30000 

1-18000 

1-18000 

1-15000 

1-15000 

1-12500 

1-7000 

1-6500 

1-10000 

1-7500 

1-7500 

1-3700 

1.4000 

1.5000 

1-1000 

1.2500 

1.500 

1.500 

1-10 

1-450 

1-8000 

1-1500 

1-2000 

1-1500 

1-750 

1-6000 

1-6000 

1-500 

1-1500 

1-600 

1-450 

1-450 

1-250 

1-750 

1-400 

1-400 

1-300 

1-50 

Chloride  of  nrscDic 

Nitric  acid 

Hydrochloric  acid 

Sulphuric  acid 

Alcohol , 

Corrosive  sublimate 

Nitrate  of  silver 

Strone  acetic  acid. 

Oxnlic  acid 

Chloride  of  sine 

Picric  acid 

Tartrate  of  antimony 

Hydrocyanic  acid 

Carbolic  acid....... 

Camphor 

Tincture  of  iodine 

Solution  of  chloride  of  lime 

Common  salt 

In  these  experiments  of  Dougall  the  action  of  the  drugs  upon  animal  life 
was  alone  tested.  But  the  relations  of  drugs  to  low  animal  and  vegetable 
forms  are  not  identical,  and  the  action  of  a  drug  upon  infusoria,  much  lesh 
upon  spermatozoa,  is  not  a  criterion  as  to  its  influence  upon  fungi.  Moreover, 
fermentation  is  caused  not  by  infusoria  but  by  iungi ;  and  it  is  therefore 
very  apparent  that  the  experiments  of  Dougall  are  not  decisive. 

We  are  indebted  to  Dr.  P.  Grace  Calvert  for  a  series  of  experiments 
which  in  a  measure  supplement  those  of  Dr.  Dougall.  Dr.  Calvert,  using 
a  standard  solution  of  albumen,  added  to  equal  quantities  of  it  in  test-tubes 
one-thousandth  part  of  the  substance  whose  power  over  putrefaction  it  was 
desired  to  test,  and  then,  placing  all  the  test-tubes  side  by  side  in  a  rack, 
watched  for  the  development  of  fungi  and  of  vibrios.  The  following  table 
expresses  his  results : 
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Solution  of  cblorbo 

in. 
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SS 

Bkbloride  of  mercarj 

Chloride  of  paUiiium 

5.  SuLi-ncnCoHPOtiiciM. 

ChBroonl 

Pro'Jo.uljihste  gf  iron 

0 

Tti  compur'ini;  tlie  resiilu  Btat«<l  in  the  ubove  taLIc,  the  eubatanccs  can  be 
cIn.ssod  under  fiiur  distinct  heads,  viz. ;  those  nhich  prevent  the  ilcvelopment 
of  prutoplostiiic  ami  fungus  life ;  (hose  wliich  prevent  the  production  of  vibrio 
life  but  do  not  prevent  iho  appenrance  of  fungus  life ;  those  which  permit 
the  production  of  vibrio  life  but  prevent  the  appearance  of  fungus  life;  and 
those  which  do  not  prevent  the  appearance  of  either  proioplasoiic  or  fungus 
life. 

The  first  cjasa  contains  only  two  Bubstanccs, — carbolic  and  cresylic  adds. 

In  tlic  second  class,  also,  there  are  only  two  compounds,  chloride  of  liuc 
Rnd  bichluride  of  mercury. 

lu  the  third  elasH  there  are  five  substances, — lime,  sulphate  of  quinine, 
pepper,  turpentine,  and  prussic  acid. 

In  tlie  fourth  class  are  included  the  remaining  twenty-five  substanecs. 

The  acids,  while  they  do  not  prevent  the  production  of  vibrio  life,  have  a 
marked  tendency  to  promote  the  growth  of  fungus  life.  This  is  especially 
noticeable  in  the  case  of  Hulphurie  and  acetic  acids. 

Alkalies,  on  the  contrary,  are  not  favorable  to  the  production  of  fuDgtu 
life,  but  promote  the  dcvclopnient  of  vibrios. 
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Dr.  Calvert  also  reversed,  as  it  were,  these  experiments,  by  allowing  the 
vibrios  and  fungi  to  develop  in  an  albuminous  fluid  and  then  adding  one- 
thousandth  part  of  the  reagent.  He  found  that  the  various  reagents  used 
were  divisible,  according  to  their  effects,  into  seven  classes,  as  follows : 

The  first  class  includes  those  substances  which  completely  destroyed  the 
locomotive  power  of  the  vibrios  immediately,  and  completely  prevented  their 
regaining  it  during  the  time  the  experiments  were  conducted: — cresylic 
acid. 

The  second  class  contains  those  compounds  which  nearly  destroyed  the 
locomotive  power  of  all  the  vibrios  present  when  added,  and  aflerwards  only 
one  or  two  could  be  seen  swimming  about  in  each  field :— carbolic  acid,  sul- 
phate of  quinine,  chloride  of  zinc,  and  sulphuric  acid. 

The  third  class  are  those  which  acted  injuriously  on  the  vibrios  on  their 
addition,  leaving  only  a  small  number  retaining  the  power  of  swimming,  but 
which  allowed  the  vibrios  gradually  to  increase  in  number,  the  field  never- 
theless containing  less  life  afler  sixteen  days  than  the  standard  albumen 
solution  :  picric  acid  and  sulphocarbolate  of  zinc. 

The  fourth  class  includes  those  substances  which  acted  injuriously  at  first, 
but  permitted  the  vibrios  to  regain  their  former  locomotive  power,  so  that  the 
fluid  after  sixteen  days  contained  as  much  vibrio  life  as  the  standard  putrid 
albumen  : — chloride  of  aluminium,  sulphurous  acid,  and  prussic  acid. 

The  fifth  class  contains  those  compounds  which  acted  injuriously  at  first, 
destroying  the  locomotive  power  of  most  of  the  vibrios,  but  which  aflerwards 
permitted  the  vibrios  to  increase  more  rapidly  than  in  the  standard  albumen 
solution : — bleaching-powder,  bichloride  of  mercury,  chlorine  solution,  caustic 
soda,  acetic  and  nitric  acids,  sulphate  of  iron,  and  the  sulphocarbolates  of 
potassium  and  sodium. 

The  sixth  class  contains  those  compounds  which  exercised  no  action  on  the 
animalcules,  either  at  first  or  after  sixteen  days : — arsenious  acid,  common 
salt,  chloride  of  calcium,  chlorate  of  potassium,  sulphate  of  calcium,  bisul- 
phite of  calcium,  hyposulphite  of  sodium,  phosphate  of  calcium,  turpentine, 
and  pepper. 

The  seventh  class  includes  those  substances  which  favor  the  production 
of  animalcules  and  promote  putrefaction  : — lime,  charcoal,  permanganate  of 
potassium,  phosphate  of  sodium,  and  ammonia. 

On  comparing  these  results  with  those  obtained  by  Dougall,  they  are  seen 
to  be  very  much  more  favorable  to  the  antiseptic  use  of  carbolic  acid, — so 
much  more  favorable,  indeed,  as  to  indicate  either  that  one  or  the  other  set 
of  experiments  is  not  absolutely  accurate.  There  is  one  very  great  fallacy 
which  underlies  the  whole  of  Dr.  Calvert's  work,  and  which  may  in  some 
measure  account  for  the  difference.  It  is  this :  the  putrefaction  of  albumen 
docs  not  represent,  or  is  not  equal  to,  the  putrefaction  of  other  organic  bodies, 
especially  of  complex  organic  bodies.  This  is  strikingly  shown  by  Calvert's 
>  own  trials  with  gelatine.     In  these  experiments  gelatine  was  used  instead  of 
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albumen,  all  the  processes  being  conducted  as  in  the  first  set ;  and  it  was 
found  that  the  protosulphate  of  iron  completely  prevented  the  development 
of  either  protoplasmic  or  vibrionic  life,  although  when  albumen  was  used  it 
had  very  little  effect  upon  either. 

Both  Dougall's  and  Calvert's  experiments  show  that  the  corrosive  subli- 
mate is  very  poisonous  to  the  low  forms  of  life. 

With  the  evidence  at  our  command,  I  do  not  think  that  we  are  in  a 
position  to  decide  at  present  as  to  the  comparative  value  of  carbolic  acid  in 
destroying  disease-germs.  We  have,  however,  abundant  evidence  as  to  its 
absolute  power.  P.  C.  Plugge  {Pfluger's  Archiv,  1872,  Bd.  v.  p.  540)  found 
that  one  part  of  carbolic  acid  in  five  hundred  parts  of  water  killed  paramecia 
and  colpoda  instantly,  but  required  about  an  hour  to  put  an  end  to  the 
motions  of  vibrios ;  one  part  in  eight  hundred  parts  of  water  killed  the  larger 
infusoria  in  two  or  three  minutes,  the  smaller  after  a  length  of  time ;  one 
part  in  one  thousand  parts  of  water  destroyed  the  colpoda  in  from  eight  to 
fifleen  minutes ;  the  vibrios  were  still  living  at  the  end  of  twenty-four  boure. 
One  part  in  two  thousand  parts  of  water  had  no  perceptible  eflfect  upon  the 
larger  organisms. 

These  experiments  of  Plugge  are  especially  valuable  because  they  were 
made  with  complex  decaying  organic  solutions,  such  as  infusion  of  hay  and 
water  out  of  stagnant  pools  and  gutters.  Dr.  Plugge  himself  deduces  from 
them  the  conclusion  that  a  solution  of  carbolic  acid  weaker  than  one  part  in 
a  hundred  cannot  be  trusted  to  kill  quickly  all  forms  of  life ;  and,  as  in 
disinfecting  discharges,  etc.,  it  is  necessary  or  dcsirablc^to  kill  at  once  the 
organic  germs,  it  certainly  is  not  proper  to  rely  upon  a  solution  of  the  strength 
of  less  than  one  per  cent. 

SALIOYLIO  AOID. 

Salicylic  acid  has  long  been  known  to  chemistry,  but  has  only  very  re- 
cently been  rendered  available  by  Prof,  H.  Kolbe,  who  discovered  that  it 
could  be  prepared  by  treating  a  solution  of  carbolic  acid  in  caustic  soda 
with  carbonic  acid  at  a  moderate  heat.  It  occurs  in  lonjr  acicular  crvstals, 
or  in  the  form  of  a  white,  dull  powder,  of  a  peculiar  pungent  odor,  and  a 
mild,  peculiar  taste,  accompanied  by  a  transient  sense  of  numbness. 

It  is  soluble  in  three  hundred  parts  of  water,  and  in  four  parts  of  alcohol. 
By  warming,  glycerine  can  readily  be  made  to  dissolve  four  grains  to  the 
drachm  ;  no  precipitiition  occurs  on  cooling. 

Physiological  Action. — No  thorough  elaborate  research  upon  the  phys- 
iological action  of  salicylic  acid  has  as  yet  been  published.  It  is  asserted  to 
be  free  fn)ni  poi.^onous  properties  ;  but  Dr.  Paul  Ftirbinger  (  Centra lU/i tf /lir 
Med.  Wissensch.,  1875,  p.  275)  found  that  large  doses  produced  in  rabbits 
toxic  effects.  The  largest  amount  which  has  been  reported  as  taken  of  it  by 
man  was  ingested  by  Berlagnini,  who  took  six  grammes  (ninety-two  grains) 
in  two  days.     That  the  acid  is  absorbed  is  proven  by  the  fact  that  it  can 
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readily  be  detected  in  the  urine  by  means  of  the  chloride  of  iron,  which, 
after  the  precipitation  of  the  white  phosphate  of  iron,  gives  a  violet 
reaction  (Kolbe). 

The  chief  value  of  salicylic  acid  depends  upon  its  power  of  destroying  low 
organic  forms  and  ferments ;  and  if  it  shall  be  finally  determined,  as  is  now 
claimed,  that  it  is  more  powerful  in  this  respect  than  carbolic  acid,  and  at  the 
same  time  practically  odorless,  and  not  poisonous,  it  will  largely  replace  the 
latter  substance.  Accoi*ding  to  Dr.  Miller,  one  part  of  salicylic  acid  in  two 
thousand  is  sufficient  to  arrest  vinous  fermentation,  whilst  the  same  propor- 
tion of  carbolic  acid  has  no  effect  (Philad.  Med.  Times^  1875,  p.  376).  On 
the  other  hand,  in  preventing  the  decomposition  of  urine  the  carbolic  acid 
was  the  more  efficient.  According  to  Prof.  Kolbe  and  others,  salicylic  acid 
arrests  or  prevents  the  action  of  the  non-organized  organic  ferments.  Thus, 
it  will  forbid  the  action  of  emulsin  upon  amygdalin  or  upon  myronic  acid, 
and  thus  prevent  the  development  of  hydrocyanic  acid  or  of  the  volatile  oil  of 
mustard.  Dr.  Miller  found  that  one  per  cent,  of  salicylic  acid  was  sufficient 
to  check  the  action  of  ptyaline  upon  starch ;  for  the  same  effect  ten  per  cent, 
of  carbolic  acid  was  required.  The  digestive  action  of  pepsin,  outside  of  the 
body,  was  very  seriously  affected  by  0.2  per  cent,  of  salicylic  acid  in  Dr. 
Miller's  experiments,  but  in  Kolbe's  experiments  the  ingestion  of  twenty 
grains  a  day  of  the  drug  had  no  effect  upon  digestion. 

Therapeutics. — Salicylic  acid  has  already  been  very  widely  employed 
in  the  place  of  carbolic  acid,  and  the  testimony  in  its  favor  seems  universal. 
Unlike  carbolic  acid,  it  is  scarcely  irritant,  much  less  caustic.  In  antiseptic 
surgery  it  has  been  especially  employed  by  Prof.  Thiersch,  who  commends 
it  most  highly  as  being  in  all  except  a  few  special  cases  much  superior  to  its 
predecessor.  Employed  according  to  Lister's  method,  Thiersch  has  found  it 
of  the  greatest  8er^'ice.  Sprinkled  upon  foul  ulcers  it  deprives  them  of  odor, 
but  in  plwgedsena,  and  especially  in  markedly  infecting  toounds^^  it  is  not  so 
ser^Mceable  as  carbolic  acid,  probably  from  the  absence  of  caustic  properties. 
Thiersch's  salicylic  add  wadding  for  hermetically  sealing  wounds  is  made 
by  dissolving  two  ounces  of  the  acid  in  two  pints  of  alcohol  (sp.  gr.  0.83), 
diluting  with  twenty  pints  of  water  at  158°  to  178°  F.,  saturating  with  this 
six  pounds  and  eight  ounces  of  cott-on  batting  deprived  of  oily  matter,  and 
afterwards  drying.  This  wadding  contains  three  per  cent,  of  the  acid ;  for 
some  purposes  a  stronger  batting,  containing  ten  per  cent.,  is  prepared.  When 
the  wound  or  abscess  is  discharging  profusely,  jute  is  substituted  for  the  cotton 
batting,  because  it  is  much  more  permeable  to  pus.  In  Thiersch's  clinic  the 
acid  has  been  empiuyed  in  one  hundred  and  sixty  surgical  cases,  with  a  decided 
diminution  in  the  frequency  of  pyaemia,  but  not  m  that  of  erysipelas.  Prof. 
Thiersch  has  found  that  the  drug  cannot  be  employed  for  cleaning  surgical 
instruments,  because  h  corrodes  the  steel.    Drs.  Vajda  and  Heymann  (  Wiener 

*  Drs.  Vajda  and  Heymann,  Wiener  Med.  Pretee,  Nob.  6, 19, 1875. 
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Med,  Presse,  1875)  also  bear  testimony  to  the  superiority  of  salicylic  acid 
in  antiseptic  surgery.  In  applying  it  to  large  surfaces  they  noticed  tliat 
although  a  green  color  was  imparted  to  the  urine,  constitutional  symptoms 
were  not  induced. 

Internally,  salicylic  acid  has  been  employed  in  various  diseases,  but  its  real 
value  is  not  as  yet  determined.  Dr.  E.  Butt  ( Centralblatt  far  Med,  Wi»- 
sensch,,  1875)  has  used  it  in  various  exanthematous  and  other  fevers,  and 
affirms  that  it  resembles  quinine  in  its  action,  and  is  a  valuable  antipyretic 
Dr.  Paul  Fiirbinger  (Ibid.),  in  experiments  upon  rabbits  (ten)  and  men  (six), 
has  found  that  the  temperature  is  not  affected  by  the  drug.  On  the  other 
hand,  in  septic  fever,  induced  in  rabbits  by  putrid  inoculation,  the  antipyretic 
action  of  the  drug  was  decided ;  but  in  irritative  fever,  caused  by  the  appli- 
cation of  croton  oil  to  the  ear,  the  acid  was  without  influence. 

In  dysentery  and  chronic  diarrhoea,  Stephanides  has  employed  the  acid 
with  success.  Dr.  Wagner  believes  that  he  has  obtained  very  great  advan- 
tage from  its  use,  not  only  in  cases  in  which  it  was  desirable  to  put  an  end 
to  gastric  or  intestinal  fermentation,  but  also  in  diphtheria. 

Administration. — The  drug  may  be  given  internally  in  dilute  alcoholic 
solution.  Stephanides  has  administered  the  pure  powder,  but  Kolbe  affirms 
that  there  is  risk  of  injuring  the  mucous  membranes.  If  salicylic  acid  is  as 
little  irritant  as  its  friends  claim,  there  can  be  no  danger  in  administering  it 
in  powder  mixed  with  starch.  An  efficient  ointment  may  be  prepared 
by  dissolving  one  and  a  half  parts  of  the  acid  in  two  parts  of  alcohol  and 
adding  lard,  or  the  solubility  of  the  drug  in  glycerine  may  be  taken  advan- 
tage of  Thiersch  makes  a  solution  for  external  use,  of  one  part  of  the  acid, 
three  parts  of  the  phosphate  of  sodium,  and  fifty  parts  of  water.  In  diph- 
theria. Dr.  Wagner  gives  to  young  children  two  to  ^ye  grains  of  the  powder 
every  second  hour,  and,  when  the  patient  is  of  sufficient  age,  employs  a 
gargle  containing  twenty-three  grains  dissolved  in  about  five  drachms  and 
diluted  with  eight  ounces  of  water ;  when  crystals  are  deposited  they  are 
redissolved  by  warming. 

ABSORBING   DISINFECTANTS. 

The  substances  which  are  used  to  act  as  disinfectants  by  absorbing  the 
products  of  decomposition  are  earth,  charcoal,  and  plaster  of  Paris.  All  of 
these,  when  used  in  sufficient  quantity,  are  very  efficient  in  preventing  the 
escape  of  foul  gases;  but  none  of  them  affect  disease-germs,  and  none  of 
them  should  for  a  moment  be  relied  upon  in  cases  of  contagions.  If 
properly  employed,  they  often  not  merely  absorb  the  products  of  decomposi- 
tion, but  also,  by  removing  the  moisture,  check  the  decay.  For  this  purpose 
they  should,  of  course,  be  very  dry  when  use<l. 
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CALOEIO. 

There  are  two  conditioiiBof  (lie  force  caloric,  wliicli  are eomtnonly  spoken 
of  aa  (liatioct  eDtitiee,  but  which,  it  mast  be  borne  in  mind,  ure  merely  ru-Ia- 
tivc  terms,  cxprefsive  of  the  presence  of  an  excess  or  of  the  absence  of  ibo 
normal  amount,  or,  more  strictlj  speaking,  normu!  intensity,  of  the  force. 
Cold  aud  heat,  in  connection  with  the  human  hody,  mean  simply  an  intensity 
of  caloric  below  or  abore  98j°  F.  It  might  at  first  seem  that,  in  accordance 
with  the  general  plan  of  this  work,  a  study  of  the  physiological  action  of 
cold  and  of  heat  upon  the  healthy  organism  oaght  to  precede  the  discussion 
of  their  employment  in  disease.  This  is  not,  however,  really  the  case.  Thns, 
the  effect  of  the  abstraction  of  caloric  when  the  bodily  temperature  is  above 
normal  is  in  no  wise  dependent  upon  or  parallel  to  the  effect  of  a  similar 
decrement  of  heat  when  the  animal  tt^mperuture  is  normal.  To  understand 
the  effect  of  the  abstraction  of  heat  in  fever,  it  is  necessary  (o  know  the  effect 
of  an  excess  of  caloric  upon  the  organism,  and  I  shall  discusa  this  briefly  in 
the  section  upon  the  general  use  of  wild.  The  temperature  of  the  body  is 
so  seldom  lowered,  and  the  necessity  of  restoring  bodily  heat  wbcB  lost  is  so 
generally  acknowledged,  that  I  shall  only  very  briefly  allude  tu  tbo  general 
use  of  heat  in  disease. 

COLD. 

The  practical  study  of  the  use  of  cold  as  a  therapcntie-  measure  naturally 
arranges  itself  under  three  divisions:  first,  its  local  OBe;  secondly,  its  very 
brief  general  applic-ation  as  a  tonic ;   thirdly,  its  eniplaynient-  iu  pyrexia. 

LOOAL  EMPLOYMEKT  OF  COBD. 
When  cold  is  applied  persiBlently  to  any  part,  it  aotH  as  a  dlrpot  and  very 
Hvcrful  depressant,  of  varying  power  uucording  to  ita  intensity.  It  is,  there- 
fbre,  used  loi^ally  to  reduce  hij/animathii,  especially  when  the  latter  ia  of  an 
active  type.  In  this  employment  of  cold,  care  must  be  exercised  not  to  carry 
its  use  too  far,  lest  it  ^ugpeod  all  nutritive  actions  and  interfere  wiCb  thoso 
processes  of  repair  which  almoat  always  f&nn  a  part  of  inflammation.  In< 
deed,  it  is  possible  to  convert  an  laftainmittibD  into  gangrene  by  the  loo  ener- 
getic employment  of  this  agency.    Locally,  eold  is  generallj  applied  by  mcaua 
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of  cold-iTBtor  compresses,  iiTigution  with  oold  water  and  the  application  dT 
pouDilod  ice,  either  JDclosed  in  india-rubber  bn;^  ur  in  bladders,  or  in  form  of 
the  ice-poultice.*  It  h  very  doubtful  whether  the  use  of  "  freeiiug  mixtures" 
ia  ever  justifiable  in  inflammation.  The  effeeta  of  the  cold  in  iodividual  case* 
are  to  be  judged  of  by  the  alterations  iu  the  hcut  and  redness  of  the  port. 
The  loeal  employment  of  euld  belon»H,  for  the  most  purt,  witliiu  the  proTiooe 
of  the  Burgeon,  but  the  remedy  is  of  great  value  in  certiiiu  diseaBes.  Jo  Jiph' 
tkeria  and  in  uiiyiiiose  scarlatina,  as  originally  insisted  upon  by  Br.  Htnun 
Corson,  very  great  benefit  may  be  obtained  by  enveloping  the  thruut  over  the 
toDBils  with  powdered  ice  inclosed  in  bladders,  pieces  of  pi^'  in(«stiues,  sadi 
us  are  used  by  the  sausage-makers,  or  thin  india-rubber  bags. 

In  using  cold  for  the  purpose  of  eombattng  inflammation,  the  appliciitwia 
must  be  kept  up  until  the  desired  effect  is  produced.  ^Vlicn  employed 
intermittently,  cold  even  becomes  a  atimulant,  the  reaction  which  futluvra  its 
first  iuipression  being  greater  than  its  direct  eflcets.  Hence  the  cold  douche 
has  been  used  with  ogHcrted  advantage  as  a  stimulus  to  tliiggUh  utctrt. 

In  internal  trunkal  iuflamniations,  such  as  pneumonia  and  j^eurt't]/,  iho 
application  of  cold  wet  compresses  over  the  diseased  organ  has  been  employed 
extensively  in  Germany.  In  the  hospital  at  Prt^o  every  patient  Buffering 
from  acute  puluiouie  inflammation  id  said  Ui  be  treated  with  cold  compre«M«, 
and  Smoler  affirms  that  it  is  very  rare  that  imniediate  relief  is  not  afforded. 
Nicmeyer  slates  that  he  lias  employed  the  method  in  a  large  number  of  cttsei 
of  pneumonia  with  surprisingly  good  effect,  the  pain,  the  dyspnoBa,  and  cveo 
the  fre(|iieney  of  the  pulse  being  usually  reduced  in  a  few  hours.  On  the 
whole,  the  evidence  in  favor  of  the  local  use  of  cold  in  pneumouia,  as  well  u 
in  the  croupous  catarrhal  pueumonia  of  children  (^Bsrtol,  Zicmasen),  is  so 
strong,  that  the  repugnance  felt  to  such  measures  by  the  profession  in  the 
Uuiied  States  would  seem  to  be  the  offspring  of  unfounded  projudicoa. 

In  mem'iitfili't  the  great  value  of  the  application  of  ice  to  the  shaven  scalp 
is  undeniable,  and  in  periconitlt  1  have  seen  very  great  relief  afforded  by  tha 
use  of  cold,  as  reconimcnded  by  Abercrombie,  Niemeyer,  and  others.  As  is 
the  case  in  pneumonia,  warm  poultices  are  more  generally  viewed  with  favor 
in  peritonitis  by  the  profession  in  this  country.  I  have  frequently  uscti  iheoi 
with  excellent  effect,  and  in  at  least  one  instance  after  lee-poultices  had  bevD 
previously  employed.  In  this  case  the  cold  applications  at  Bret  were  vrry 
agreeoble  to  the  patient,  as  were  the  warm  poultioea  alWrwurds,  and  the  ggod 
achieved  seemed  to  be  in  accord  with  the  sensations  of  the  patiout.  It  aeemi 
to  me  a  good  clinical  rule  to  select  the  ice  or  the  warm  poultice  aecording  ft 
the  feelings  of  the  patient.  Early  in  the  attack,  when  the  (ever  is  high,  the 
ice  will  generally  bo  the  most  usetiil. 

Under  the  head  uf  the  local  action  of  cold,  it  is  perhaps  proper  to  allude 
briefly  to  the  use  of  the  oold  duucbe  ns  a  means  of  reducing  njiUnic  tidaryt- 
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menlt.  I  have  had  no  experience  ntCh  the  mcasnre,  but  an  elaborate  esperi- 
inenlal  and  clinical  atudy  has  led  Dr.  Fr.  Moslcr  to  the  tblluiring  concluaiona, 
In  the  spleen  immediate  contact  with  cold  water  produces  a  very  perceptible 
coDtraction,  which  is  in  direct  proportion  to  the  coldneee  of  the  water)  the 
application  of  cold  water  to  the  ahdotncn  influences  similarly  but  less  effi- 
ciently the  Dornial  spleen ;  the  cold  douche  applied  ibr  two  or  three  minutes, 
and  repeated  at  longer  or  shorter  interrals,  very  peroeptibly  affects  the 
enlui^ed  spleen  of  intermittent  and  typhoid  fevers,  and  even  of  leukaemia. 
In  chronic  cases  the  application  should  usually  he  made  twice  a  day  (  Virchoii:'i 
Archil;  Bd.  Ivii.  p.  1). 

COLD  AS  A  TOHIO  AND  STIMULAHT. 

Almost  every  one  haa  experienced  the  exhilaration  of  the  reaction  which, 
in  a  healthy  person,  follows  the  sudden  dash  of  a  cold  shower-bath  or  the 
plunge  into  a  mass  of  cold  water.  The  researches  of  Liehermeister,  which 
will  be  detailed  hereafter,  prove  that  a  cold  bath,  when  of  not  too  long  dura- 
tion, actually  increases  the  oxidation  of  ti»iue  to  such  a  degree  as  to  elevalo 
the  temperature  of  the  body.  When  cold  bathing  is  employed  as  a  tonic, 
the  first  principle  to  be  boroe  in  mind  is  that  the  hath  should  not  be  too 
severe  or  too  long  continued,  else  it  becomes  a  direct  depressant,  debilitating 
and  lowering  the  temperature  of  the  bather.  When  the  subject  has  suffi- 
cient viial  power  to  react  alWr  the  bath,  sea-bathing  is  often  of  very  great 
service,  but  in  debilitated  subjects  it  may  produce  a  serious  exhaustion,  pertly 
by  the  fatigue  induced,  and  partly  by  the  excessive  abstraction  of  heal  from 
the  body.  The  cold  bath,  when  not  followed  by  a  healthy  reaction,  is  any- 
thing but  a  tonic. 

OOLD  IN  PYEEXIA. 

The  use  of  cold  in  fever  is  no  new  thing:  employed  by  Galen,  used  not 
infrefiuently  during  the  last  century,  first  aystematixed  and  insisted  upon  by 
Currie,  cold  bathing  in  fever  was  brought  before  the  world  as  a.  really  new- 
born measure  by  Brandt  of  Stettin,  and  received  the  seal  of  permanent  use- 
fulness from  the  scientific  elinioil  labors  of  Jiit^usen  at  Kiel. 

The  consideration  of  the  method  naturally  divide's  itself  into — first,  a  study 
of  its  physiological  aetion  ;  second,  an  investigation  as  to  its  clinical  value ; 
and  third,  a  more  particular  account  of  its  effect,  the  cases  to  which  it  is  best 
adapted,  and  the  method  of  its  application.  Moreover,  there  arc  two  distinct 
ibrms  of  pyrexia,  which  may  be  termed  the  acute  and  the  chronic,  and  which 
ore  beet  considered  separately. 

Acute  Pjirexi'n. — If  the  following  propositions  be  true,  caloric  in  an  excess 
acts  as  a  direct  poison  to  the  body,  and  the  phenomena  of  severe  acute  fever 
are  largely  due  to  (he  heat  itself.  The  proofs  of  the  propositions  are  given 
yery  briefly  oficr  them.* 
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Firtt.  Exlcroal  heat  applied  to  the  body  of  ibo  normal  animal,  bo  tu  lo 
elcyate  the  temperaturo,  produces  derangement  of  the  nerve-fuuctidus,  of 
einmlalion,  ele.,  precisolj'  aiDiUar  lo  thnac  seen  in  uatural  fever;  tbe  inl«u(iii; 
of  the  diHturbuiii.>e  being  directly  proportionate  to  llic  rise  in  tetapcmture. 

Second.  Heat  applied  locally  tu  the  Lroin  or  to  the  hetut  produc«s  in  the 
functions  of  the  organ  those  disturbances  which  are  familiar  phpuomeaa  of 
fever,  the  intensity  of  tlic  disturbance  being  directly  proportionate  to  the 
esiMBs  of  heat  in  the  organ. 

Third.  The  withdrawal  of  the  exeess  of  heat  in  fuvcr  Js  followed  by  a 
riilief  of  ihe  nervous  and  circulatory  disturbances. 

When  a  dog,  cat,  or  nibbit  U  ehat  up  in  a  box  heateJ  either  bj  the  son** 
nys  or  by  artiScial  means,  tbe  temperature  of  the  animal  rises,  and  at  the 
same  time  the  pulse-rate  becomes  pari  pnuu  more  rapid,  the  breathing 
grows  more  and  more  hurried,  and  the  resUeES,  uneasy  movcuients  of  ilie 
victim  show  the  general  distress  it  is  tniflering.  As  the  tempcratare  in- 
creases, the  nervous  disturbance  becomes  more  and  more  apparent ;  and  Btupor, 
coma,  partial  paralysis,  convulHtuns,  and  finally  death  by  arrest  of  the  rcspin- 
tion,  occur,  These  phenomena  sometimes  conie  on  p^dually,  but  sometlmai 
are  developed  suddenly.  The  temperature  nt  which  death  occurred  in  mj 
experiments  varied  in  the  rabbit  from  111°  to  I  Hi"  F. ;  in  the  dog  it  waa 
about  111"  F.  In  man  a.  similar  aeries  of  phenomena  are  developed  by 
exposure  to  excessive  heat,  althongh,  owing  In  his  extraordinary  power  of 
cooling  his  body  and  of  protecting  it  against  cold,  he  is  able  to  bear  extremes 
of  temperature  far  beyond  the  points  which  would  prove  fatal  lo  any  given 
species  of  animal.  Yet  when  his  boily  is  lical«d  the  results  are  the  same,  as 
is  proven  by  the  terrible  mortality  of  sunstroke. 

To  prove  the  second  proposition,  I  caused  hot  water  to  flow  throngb  pigs' 
bluddera  fitted  as  a  sort  of  bonnet  to  the  heads  of  cuts  and  rabbits.  It  ti^ 
evident  that  with  small  animals  we  can  in  this  way  heat  the  brain  w 
healing  materially  the  reniuinder  of  the  body.  It  was  found  that 
with  or  without  convulsions,  was  produced.  Sometimes  the  stupor 
on  gradually,  hebetude  elowly  deepening  into  coma,  but  in  other  instances 
unconsciouBUess  was  developed  very  suddenly.  It  was  found  ihul  a-Terc 
nervous  symptoms  and  death  were  produced  when  the  brdn  reached  th« 
temperature  which  was  fatal  to  the  animal  in  the  hot  bos.  Without  occu- 
pying more  space,  the  conjoint  labors  of  Dr.  T.  Lauder  Bmnton  and  of  I>r. 
C.  Liebcnneister  have  proven  that  the  accelerated  pulse  in  fever  is  largolr 
due  to  the  action  of  the  heat  upon  the  heart  and  its  nerves:  so  tbat  tbi 
BQCond  proposition  may  be  considered  demonstrated. 

In  regard  to  the  third  proposition,  I  have  frequently  taken  animals  oat 
the  bet  bcjc  perfectly  uneonscious  ond  plunged  them  into  a  bucket  of  cold 
water,  watched  the  temperature  of  the  water  rise  whilst  that  of  tbe  animal 
fell,  and  08  the  bodily  heat  came  towards  normal  the  coma  disappcattd,  so 
that  within  ten  minutes  the  at  fir«t  absolutely  cuumtose  and  dying  ntbbk 
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iTould  be  ekipping  about  on  the  grass.  I  have  placed  a  man  whoae  tempera- 
ture was  nearly  110°  F,,  who  wos  absolutely  comatose,  with  a  feeble-running 
pulse  of  160  or  170,  irregular,  jerking,  slow  reppiratiuns,  and  every  indica- 
tion of  immediate  death,  in  a  balh  of  60°  F.,  and  within  a  minute  and  a  half 
have  »een  consciousnera  parljally  restored,  and  in  auother  minute  and  u  half  tlie 
man  trj-ing  to  got  out  of  the  bath.  What  conld  the  buth  do  to  affect  the  man 
80  much  but  withdraw  the  heal  7  That  the  heat  was  present  and  that  it  was 
withdrawn  the  thermometer  proi'ed.  If  the  drowsiness  had  been  due  to 
simple  congestion  of  the  brain,  very  certainly  would  the  bath,  by  driving 
the  bliMid  from  the  surface,  have  increafcd  the  trouble.  It  must  be  borne 
in  mind  that  this  cage  is  by  no  means  unparalleled:  similar  instances  of  the 
good  cffeelB  of  llio  sudden  withdrawal  of  heat  in  rheumatic  hyperpyrexia 
have  been  reourded  by  both  Knglish  and  Gemmn  observers,  and  recent  Coni- 
ncnlol  literature  is  full  of  reports  of  the  relief  of  nervous  symptoms  in 
various  pyrexias  by  the  abstraction  of  beat. 

In  cunclusioii,  as  ex<'C»tive  heat  b  prcisent  in  fever,  as  esccssirc  heat, 
when  present,  not  only  is  able,  but  is  forced,  so  to  speak,  by  its  own  at- 
tributes, to  produce  disturbance  of  the  functions  of  innervation  and  uirca- 
lation,  and  as  the  withdrawal  of  the  excessive  heat  in  fever  is  followed  by 
instantaneous  relief  of  the  symptoms  of  disturbed  innervation  and  circula- 
tion, surely  the  conclasion  is  logically  inevitiible  that  excessive  temperature 
is  the  chief  cause  of  the  other  symptoms  of  fever,  and  that  in  nciile  pyrexia 
threatening  life  the  heat  should  be  withdrawn  as  rapidly  as  possible  by  means 
of  the  cold  bath. 

Chronic  Pyrexia. — The  effects  of  a  to ng-con tinned  pyrexia,  not  sufliuiently 
intense  to  induce  immediate  serious  symptoms,  upon  the  structure  of  the  va- 
rious tissues,  have  been  elaborately  investigated  by  Liebermeister  (JJeiitiichei 
Arch.  f(lT  KVm.  Med.,  Bd.  i.),  who  found  that  the  liver,  spleen,  kidneys, 
voluntary  and  involuntary  muscles,  blood-vessels,  and  even  the  nerve-centres, 
undergo  a  granular  degenoratiou  during  a  continued  pyrexia.  The  lesion 
was  coostautly  present  in  the  bodies  of  those  who  had  suffered  in  this  way 
during  life,  entirely  independent  of  the  nature  of  the  primary  disease.  In 
eases  of  infectious  fever  in  which  the  tempcralare  had  never  been  high,  this 
granular  degeneration  did  not  exist.  Previous  to  the  investigation  of  Lie- 
bermeister,  Zenker  had  demonstrated  that  the  muscles  undergo  a  peculiar 
granular  degeneration  in  typhoid  and  other  fevers ;  and  the  fact  has  been 
abundantly  attested  by  later  observers.  I  do  not  know  that  the  observations 
of  Licbermeister  as  to  the  occurrence  of  this  lesion  in  non-infectiuus  pyrexia 
have  been  confirmed,  but  I  have  no  doubt  of  their  correctness. 

It  is  evident  that  in  all  fever  a  primary  therapeutic  indication  is  to  reduce 
the  temperature.  Of  course,  if  possible,  this  should  be  done  by  checking 
the  excessive  production  of  heat ;  but,  unfortunately,  this  oftj-n  lies  out  of 
our  power,  and  we  are  forced  lo  abstract  the  heat  by  niechanical  moans. 

It  is  a  priori  inijnjssible  to  delerniine  what  effect  upon  the  production 
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heat  the  rapit!  abstracUoa  of  it  would  have,  but,  from  the  wcU-lcoown  pow 
of  the  oi^anism  to  resiat  estemul  <»1<],  it  sccnis  probable  thut  the  1 
production  would  bo  increased  rather  than  diminished  by  the  abstnictioai  ■ 
culorio.  An  experimental  study  of  this  problem  hus  been  made  by  Bt 
observers,  but  with,  unfortunately,  different  reaulta,  Weisflog  (i)«i(f»a 
Archlv/Ur  MU».  Med.,  Bd.  H.  p.  570)  has  found  that  ihc  local  abstract 
of  heat  by  a  cold  siti-bath  causes  a  rise  in  the  temperature  of  tb?  axilla,  and 
that  in  fever-patients,  unless  the  sitz-bath  is  prolongud  over  twenty  minuifs, 
no  fall  of  the  bodily  temporal aro  results.  In  1860,  Kem^  {Hricherl't 
Archiv,  1860)  found  that  a  heaithy  man  in  a  bath  of  the  temperature  of 
23°  to  30°  C.  produces  about  twice  as  mueh  heat  as  normal ;  in  baths  of  24°, 
about  three  times  as  much ;  and  in  batlia  of  '20°  C.,  about  four  timce  as 
much.  Liebermeister  (^irotucAdiiijen  vnd  Vertache  iilirr  die  Aiiwrniiiiag 
des  kalten  Watsen  bei  Jieherlia/itn  Krankheilen,  Leipac,  18(18)  found  that 
in  a  healthy  man  eiposure  to  cold  for  a. brief  period  of  lime  causea  a  rise 
in  the  bodily  lemperature,  and  on  extending  his  researches  inU)  fever  proved 
thut  where  the  external  cooling  was  not  loo  powerful  or  too  long  continued 
the  same  was  true  of  fever-patients.  From  this  it  follows  that  the  use  of 
external  cold  stimulates  beat-production.  This,  to  my  mind,  has  been  con- 
firmed by  the  chemical  resenrchca  upon  men  of  J.  Gildemeister  (  FiVc&oid'* 
Archiv,  Bd.  lii.  p.  131),of  Dr.  L.Lehmann  {/ii^.,  Bd.lviii.,  1873),  and  of 
Prof.  Liebermoister  himself  l,Z>c»f»cA<«.ArcAiii/iir  Kiin.  Med.,  Bd.s.  p.  89), 
and  by  those  of  A.  Rochrig  and  N.  ZunU  (PJluger't  Archin,  Bd.  iv.  p.  66) 
upon  animals,  all  of  which  show  that  both  in  health  and  in  fever  Tery  rancb 
more  carbooio  acid  than  normal  is  eliminated  under  exposure  to  cold.  This 
would  appear  to  prove  that  cold  baths  increase  the  production  of  animal  heaL 
Itseemsmoet  probable  that  this  is  the  case',  but  A.  Alurri  believes  that  he  has 
proven  that  the  cold  baths  have  no  such  influence,*  At  any  rate,  inveati- 
gations  of  !^icbermeister  (ioc  cil,,  p.  134)  and  others  havs  shown  that  the 
first  rise  of  temperature  produced  alike  in  hcHlthy  and  in  fever  subjects  by 
exposure  to  a  moderate  and  not  too  long  continued  cold  is  fullowcd  alWr 
removal  of  the  cold  by  a  fall  of  bodily  temperature  of  greater  or  leaa  de^rea. 
AVhilst,  therefore,  external  cold  probably  firat  stimulates,  it  alWwards  de- 
presses ihe  production  of  animal  heat.  The  further  experiments  of  Ijeb« 
meister  {PeuUcha  Arckiv,  Bd.  s.  p.  425)  upon  the  elimination  of  corba 
acid  are  also  in  accord  with  his  temperature-study,  for  he  loand  that  k 
the  bath  the  elimination  sank  below  normal,  and  coDliuucd  so  for  e 
considerable  time. 

The  results  of  the  physiological  study  of  the  effects  of  cold  in  fever  a 
bo  summed  up  as  follows.    During  a  prolonged  and  severe  applicatiot 
tlie  bodily  temperature  tidU,  although  an  increased  production  of  heal — i!«,, 
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coneumplion  of  tissue — probably  occurs ;  nfterwards  the  bodily  heat  ci 
to  fiUl,  or  but  slowly  regaina  ib)  tbrmcr  position,  because  there  is  a  diminished 
production  of  animal  lieat.  In  moat  cases  of  fever  the  inereased  consump- 
tion of  tissue  whiob  occurs  during  tbe  cold  batb  is  of  no  moment ;  In  the 
kcciic  of  phthiiii  it  may  be  of  importance. 

The  elinical  evidence  in  regard  to  the  use  of  cold  in  fever  may  be  looked 
at  in  two  different  ways.  Thus,  we  may  consider  the  assertions  and  results 
of  individual  observers  who  have  seen  large  nnmbers  of  cases  of  fever  and 
used  the  method  faithfully,  or  we  may  weigh  the  suni  tot^  of  the  experience 
of  all  who  have  written  upon  the  suhjeet.  At  first  sight  it  may  appear  that 
the  latter  is  by  far  the  best  course  to  pursue ;  but  it  must  be  borne  in  mind 
that  the  treaiment  is  one  oppiieed  Ui  the  ordinary  medical  prejudices,  that  its 
efficient  carrying  out  involves  so  much  labor  and  attention  as  to  be  almost 
impDHsible  to  thom  who  disbelieve  in  its  usefulness,  and  that  those  physicians 
who  claim  most  for  the  method  a£Grm  most  strongly  that  to  do  much  got>d  it 
must  be  praotieed  very  vigorously  and  9t4ia(lily.  These  things  being  bo,  it 
•eems  wisest  tu  look  at  the  evidence  from  both  points  of  view. 

M,  Franz  Gl^uard  affirms  {Glmgoio  Med.  Jtium.,  1874)  that  there  have 
been  from  sis  thousand  to  ci^ht  thousand  coses  of  typhoid  fever  treated  by 
the  use  of  cold  in  Austria,  Prussia,  and  Russia,  with  an  average  mortality 
of  from  four  and  five-tcntha  to  BcTCn  and  sis-tcuths  pur  cent. ;  the  previous 
mortality  under  the  old  expectant  method  having  varied  from  eighteen  to 
twenty-five  jier  cent.  If  these  figures  be  correct,  they  are  decisive.  Where 
M.  QU-nard  gets  them  from,  however,  I  do  not  know.  All  the  evidence  that 
I  have  met  with  is  sumniuriied  iti  the  following  table.  Unfortunately,  it  is 
not  always  easy  to  decide  whether  a  Oennan  is  writing  about  typhus  or  typhoid 
fever;  but  where  it  is  nut  mentioned  the  probabilities  arc  that  the  cases  ait 
in  great  part,  if  not  wholly,  enteric  fever ; 


s 

u 

aioKn. 

ruoL 

II 

Bnxtu 

u 

JUrg^ii™. 

Kl.l 

1«. 

ai 

IVIrt. 

Uiil'.tiub. 

Llfl-ra..rfH«. 

BufL 

»s 

PWYioMl J  an  to  no  DBf  wit     TrwUBllOtlMJ 

rigaiuui.    TjpbuUfeHr. 

H»1.r. 

0nlft«ld. 

>i 

I 

BechCT. 
Brndl. 

m 

u 

1.1 

•vsngft  in  pw  «BL 

H 

m»^U^!l^    FniiDi>.t7  3a|.roHt. 

PntlDSBlT  D»»r  m  per  cmt. 

K 

BUrlrr. 

Mn«>-:h. 

G.6 

Korrnerlj  1Z.1&  ptr  cont. 

FORCES. 

TABLF.. — coiifi'ivt!. 


6 

cE 

i 

Nuiipr 

FUCT. 

|| 

2.I..U.. 

I^Uo. 

DrediD. 

"^ 

"iTT 

TrphQB  D»n1h«iutkciH.    WilhoDlUlta^aar' 
mliir  le.ipetcedL 

Pmgne. 

en 

KKg^l. 

WDraUnrg. 

IM 

*■* 

Onl).  »rh.i»  C1HM  lacltidtd.     Aloimrt  »T-rj 
CkOI  cui  cuu>  lu  loo  lnw  fur  UlUi*  Iu  Ho 

GUti. 

Pr-go.. 

s« 

lime,  o.poci.nllj,  lli.4  iwroBnl. 

IB.B 

Tri.ii<44  rn»«r. 

Wi.iidMiich. 

L.11-1C.' 

IM 

' 

TjiMurid  [..rar.    l<ntl.ni^]ilB.l  pATMiiLimt 

&.ilt.>^r. 

Mnnli'L. 

3M 

B,a 

TrH...lrt  r^.r*  Pnirl»ii.lr  17-*  por  <n.L  Ml 

T>V.Mfcror.    PnrU«.ljllMlc.l»l|«rr«il. 
Actuidlng  i»  Bnuidi,  ihl>  hl|[E  ■nnn^liij  J» 

ViOT1U». 

W 

PMgd^fuix.n  (He  ithUuchI  I»'Iu|  L«>b  I.^ 

RmfTI-KUpg. 

K«lnlt. 

BS 

ISJ 

Onlj  l«d  CUM.     Praliuiu    Dioitelily  34    per 

Cl.'». 

IMiKnonin, 

HIM  cpidrnilc. 

&.2 

Uul^. 

Via. 

47 

19 

Tj-phuMfcTT.    HIIIMry^iilul. 

""""'"■ 

Vlgy. 

BT 

fl.lS 

Tyfhol.1  fr..r.    HortallV  <»  »|»«»l  >rM- 

I)r,.„l„. 

Trpll^fciw.*™"'"' 

llMXtl, 

Tiplm.  (ofM. 

Tjpholil  f*v«. 

Ui>  precwUm  cui  »H  nui  Itiup.ogl.lj  «r. 

llmluul;  Ibll  CHliMlll  BloHly  rtCBllinaoOlj 

a»njin1. 

T-r^n.. 

Tjphoidf-wr. 

Lrtp«lt. 

S*>»nl  faul  cuu  nol  dudoivI,  bwiiM  not 

f.'n,  h»  III*  u  b-i  ih*  imi'nont;  ii>^ 
bnug  Uh  IoUI  moTUIliT  U<1J4  puroaal. 

BID  I. 

im 

i'l* 

fcMl™    UoMl)'.  ir  i»IiUI,  iTphoM  t»v. 

&T..nl. 

Lr«i.. 

ai 

" 

Tipl^WfcT.r. 

This  table  i§  of  euch  a  cliaract^r  that  any  lengthy  dincuasion  of  it  seems 
nnnecesaary.  It  Li,  however,  allowable  tn  call  oltcntioD  to  the  facts  that 
the  failure  of  the  method  Ht  Yienna  m,  by  the  upholders  of  it,  verr  justly 
attributed  to  the  iDcflicient  carrying  out  of  it,  and  that  in  some  nther 
instancoB  the  apparent  hi|riv  mortality  is  due  to  none  but  the  mo^t  serious 
cases  being  included,  or  to  the  patients  having  been  soldiers,  worn  out  ht 
the  hiirdnhips  and  toils  of  a  xcverc  campaign. 

When  the  evidence  furnished  by  aingle  nbserrere  is  noted,  the  results  a 
even  more  astonishing  than  those  of  the  above  table.  Jiirgcnsen  states  H 
from  the  year  1850  to  1801  there  had  been  treated  in  the  bospilid  m 
according  to  the  eipectant  method,  three  hundred  and  thirty  typhoid>f«v 
patients,  with  a  inortiUty  of  fiftwn  and  four-tenths  per  cent. ;  while  frtf 
18G3  to  1866,  during  which  period  the  anti-pjrelic  method  wna  einployL^d  h 
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one  handred  and  sixty  cnses,  the  mortality  was  three  and  one-tcnih  per  cent. 
Prof,  Liebenneister  has  employed  the  cold-wulcr  (reatnipnt  on  a  larger  scale 
than  hna  any  other  individual.  At  the  hospital  at  Basel,  up  to  the  ;ear 
18G5,  one  thousand  seven  hundred  and  eighteen  eases  of  typhoid  fever  were 
treated  upon  the  expectant  plan,  vith  a  mortality  of  twenly-scven  and  three- 
tenths  per  mnt.  In  1865,  Dr.  Liebomieister  introduced  the  use 
bathing  in  a  timid,  inefficient  manner,  and  reduced  the  mortality,  in  nine 
hundred  and  eightj-two  patients  treated,  to  sixteen  and  two-tenths  per  cent. 
In  1866  he  commenced  the  vigorous  regular  employment  of  the  method, 
and  reduced  the  death-rate,  in  one  thousand  one  hundred  and  twenty-one 
patients  treated,  to  eight  and  two-tentlis  per  cent.  FroF.  Liebenncistcr  him- 
self criticises  very  closely,  in  the  recent  "  Encyclopsedia  of  Jledicine,"  thew 
statistics,  and  raises  the  mortality,  by  excluding  trifling  cases,  to  from  ten  to 
eleven  per  cent. ;  but,  after  the  anti-pyretic  treatment  has  been  even  unjustly 
dealt  with,  the  statistics  still  show  that  the  mortality  under  the  cold-water 
treatment  is  not  half  what  it  fonnerly  was.  Further,  a  certain  proportion 
of  cases  are  always  admitted  to  the  hospital  moribund,  loo  Inte  for  any 
human  agency  to  be  of  avail :  these  eases,  of  course,  mttiiitain  the  same  pro- 
portion under  any  treatment ;  they  really  constitute  a  large  part  of  the  deaths 
seen  in  the  cold-wator  treatment,  so  that  if  they  were  eliminated  from  both 
sides  the  death-rate  "  under  the  anti-pyrelie  plan  would  be  but  a  small  frac- 
tion of  what  it  would  be  under  the  other." 

In  hospital  practice  the  patients  are  very  rarely  received  upon  the  Grst 
day  of  the  attack,  and  very  frequently  do  not  enter  the  wards  until  the  third 
week,  so  that  the  statistics,  as  olrcidy  intimated,  favorable  as  they  arc  to  the 
new  treatment,  express  only  a  portion  of  the  truth.  If  the  good  efiected  be 
so  great  when  the  remedy  is  often  nut  applied  until  the  second  or  third  week, 
much  more  is  to  be  expected  when  it  is  employed  faitlifully  from  the  moment 
the  temperature  becomes  elevated.  Accordingly,  Brandt  is  said  to  claim  that 
if  tlie  case  be  properly  treated,  from  the  onset  of  typhoid  fever,  death  will 
never  occur ;  and  it  is  stated  (Z^ineef,  January  23, 1875)  that  out  of  two  hun- 
dred and  fiftjr-nine  cases  he  has  had  two  hundred  and  fifly-nine  recoveries. 
I  have  not  had  access  to  the  original  papers  of  Dr.  Brandt,  and  cannot,  there- 
fore, analyze  bis  statistics ;  but  Gli^nard  {lie.  ett.)  is  quite  as  enthusiastic ;  he 
states,  "  You  will  not  find  in  the  five  or  six  thousand  cases  of  typhoid  fever 
treated  by  this  method  one  single  unsucceas  among  those  which  have  been 
submitted  to  it  Bince  the  beginning  of  the  disease."  Wliilst  this  statement 
can  scarcely  be  looked  upon  as  otiier  than  an  elaboration,  it  appears  to  me 
that  the  extreme  value  of  cold  bathing  in  exantheniutous  discBECs  has  heeo 
absolutely  proven. 

All  those  who  have  used  the  cold  baths  freely  and  successfully  in  typlioij 
and  typhus  fevers  appear  to  be  agreed  that,  although  the  luortulity  is  very 
much  reduced,  the  duration  of  the  disease  is  only  shortened  in  that  cnm- 
plicnlinns  are  avoided.     As,  however,  the  patient  is  left  by  the  disease  much 
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BtrODgcr  than  he  U  when  the  cipectant  method  of  treatment  is  pursae^, 
coDValeHceDce  is  much  more  rapid  than  under  the  old  plane.  The  eflivts  of 
the  anti-])yrctic  treatment  upon  the  sjrmptoma  of  the  diseaee  are  stativd  U> 
be  very  marked,  the  intense  prostration,  delirium,  Blupor,  carphologi«,  invol- 
unlary  pnssagcs,  and  other  manifestations  of  the  typhoid  slate  being  aTrnddd. 
It  is  affirmed  that  the  relief  afforded  is  ao  evident  to  both  patient  Mid 
attendants  that  they  soon  engerly  acr[niesce  in  the  regular  employment  of  tli« 
cold  baths,  although  to  the  one  the  scnsotintia  are  usually  very  disagreuable, 
and  for  the  other  the  labor  and  attention  reijuired  aro  very  much  incrrased. 
A  very  prBctieal  question,  but  one  which  we  are  as  yet  scarcely  in  a  position 
to  answer  fully,  is,  What  are  the  coiitra-indicatiune  to  the  bath?  According 
to  our  old  ways  of  thinking,  bronchitis  and  pneumonia  would  especially  seetn 
to  be  in  the  way  of  the  use  of  cold  in  coses  of  fever.  The  serious  lut^- 
affections  of  these  fevers  are,  however,  largely  dependent  upon  the  geDcral 
adynamia,  and  this  adynamia  is  in  turn  largely  the  result  of  the  excecaiTa 
temperature.  Accordingly,  the  German  investignlora  Iiave  nut  found  the 
baths  to  do  harm  in  the  pneamonios  of  exanthemata.  Liebenncun«r,  who 
has  had  more  experience  than  any  other  man,  says  that  "  pneamonia.  hyp* 
static  congestion,  and  the  like  offer  no  reason  for  suspending  the  batlis ;  Ui« 
hypostatiu  troubles  sometimes  disappear  under  their  use."  The  aame 
authority,  however,  somewhat  iQconsistently,  it  seems  to  me,  affirms  tlial 
perforation  of  or  hemorrhage  from  the  bowels  is  a  contra-indicatifHi  to  tlrt 
use  of  cold  in  fever,  because  cold  has  a  tendency  to  produce  determiiiation 
of  blood  to  the  internal  organs.  The  experience  of  Wunderltch  (Schinitlt't 
Ju/irbUeher,  Bd.  clvi.  p.  101)  is,  however,  very  much  opposed  to  this  idea 
of  Liebcrmeialer'a.  He  treated  sixteen  cases  of  severe  intestinal  hemurrha^ 
with  eoid  baths,  with  but  two  deaths ;  neither  of  which  resulted  directly 
from  the  hemorrhage,  one  being  from  intestinal  perforation  and  one  Cram 
severe  pneumonia.  This  mortality  is  certainly  a  *ery  small  one,  for  out  of 
thirty-two  coses  Griesinger  had  ten  deaths ;  out  of  twcntyK>ne  Jenuer  luct 
seven ;  out  of  fourteen  Oietl  lost  six ;  and  Jaccond  had  six  deaths  in  six 
cases  (I'alhologie  Interne,  t.  Vi.  p.  758).  Biiuer,  however  (Schmijt't  Jtihr- 
biieher,  Bd.  civi.  p.  101),  is  in  agreement  with  I^ebermeist^v  in  believing 
that  the  baths  should  be  discontinued  during  intestinal  hemorrhag«.  Yet 
their  views  seem  to  be  based  upon  preconceived  theory  rather  than  upon 
actual  trial.  Thus,  Liebermcistor  says,  "  I  have  thus  far  ordered  iho  baths 
entirely  discontinued  as  soon  as  even  slight  hemorrhage  Iruro  the  bowcU 
occurred."  Menstruation  appears  not  to  be  looked  upon  as  a  contnt-tndica- 
t4on.  On  the  whole,  the  testimony  seems  to  me  to  show  tliat  no  lo^ 
internal  disease  ought  in  the  present  slate  of  our  knowledge  to  be  looked 
upou  as  absolutely  contra-indicating  the  use  of  cold  baths  whea  tbo  tem- 
perature is  high  in  typhus  or  typhoid  fevers. 

It  Is  otherwise  when  there  is  a  general  tendency  to  collapse. — when  Um 
heart  is  so  weak  that  local  sliiacs  of  blood  occur  in  almost  all  the  i 
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organs.  Under  these  circumHtances  tie  circulation  has  not  suffitient  pover 
thoroughly  to  equalise  animal  heat,  so  that  it  is  Baid  to  be  entirely  poeeible 
to  cool  tlie  citerior  of  the  body  several  dogrece  without  materially  affeetbg 
the  temperature  of  the  interior.  One  of  the  sovero  aecidenla  which  it  is 
affirmed  Hub  very  rarely  followed  the  use  of  the  cold  bath  in  pyresia  is  a 
sudden  collnpM ;  and  eliuical  experience  Bccms  to  indicate  very  strongly  that 
when  collapRe  i^  already  existent  the  cold  baths  should  not  be  administered. 

In  no  disease  attendi.'d  with  a  long-continued  pyrexia  has  the  cold-water 
treatment  been  employed  upon  so  grand  n  scale  as  in  typkut  and  iifphiid 
feveri;  but  ibe  rosulle  there  obtained  are  sufficient  to  indicate  its  usefulness 
in  allied  diseases.  Of  all  the  exanthemata,  none  ia  more  constantly  attended 
with  excessive  temperature  tlian  is  tcarlel /ever.  In  this  disorder  the  testi- 
niony  to  the  value  of  cold  is  very  strong.  Going  back  to  Ourrie,  who  really 
first  systematized  the  abatroctioD  of  heat  in  fever,  we  find  that  he  habitually 
practiced  in  the  most  heroic  manner  cold  affusions  in  llic  treatment  of  scarlet 
fever,  and  claimed  the  greatest  success  for  the  measure.  Since  bis  day  the 
remedy  has  been  employed  with  asserted  good  resulto  by  Tarious  observers, 
among  whom  may  be  mentioned  Gerard,  Bru^re,  Giannini,  Armstrong,  Lay- 
oock,  Billiet  and  Barthey,  Trousseau,  and  Hiram  Corson,  of  this  Stale.  The 
evidence  is,  unfortunately,  too  much  generalised  to  allow  of  its  being  put  in  a 
Hatisticol  form,  but  for  an  extended  r^sum^  of  it  the  reader  is  referred  to 
the  excellent  article  in  Meigs  and  Pepper's  work  on  the  diseases  of  cbiidrcn. 
In  almost  all  of  these  cases  the  cold  was  applied  in  the  form  of  afTusiona,  a 
method  which  is  certainly  far  more  terrifying  to  the  child,  and  probably  less 
effident,  than  the  cold  bath.  Recently,  Dr.  G.  Mayer  {Jahrhiich  fdt  Kin- 
derkraakhtilen,  vii.  4)  has  been  placing  the  child  in  a  butb  of  from  93°  F. 
ta  73°  F.  (according  to  the  intensity  of  the  fever)  for  teu  minutes,  whenever 
the  temperature  rises  above  102°  F.  He  aiErma  that  the  effect  was  most 
beneEcia],  ami  that  the  reduction  of  temperature  usually  lasted  for  several 
hours.  In  diphthfTtii,  cold  bathing  has  been  used  to  some  extent,  with 
seemingly  good  results.  In  both  this  affection  and  in  angiuose  scarlatina  it 
is  of  tbe  utmost  importance  to  combine  the  cold  bathing  with  the  local 
application  of  the  ice-bag  or  Ice-poultice  to  the  throat. 

It  is  in  the  highest  degree  probable  that  systematic  cold  bathing  will  be 
found  serviceable  in  all  biood-poisonings  with  high  temperature,  such  as 
■mallpox,  erysipelas,  pyfemia,  etc. ',  but  as  yet  we  have  no  clinical  evidence 
of  moment  upon  the  matter.  The  high  temperature  that  prevails  in  sthenic 
pneumonia  and  certain  other  inflammatory  diseases  would  appear  to  indicate 
the  abstraction  of  beat ;  hut  bow  fur  the  local  disease  will  be  advantageously 
or  disadvantageously  affected  in  these  cases  is  as  yet  an  open  question.  The 
only  record  of  the  systematic  employment  of  cold  bathing  in  inflammatiou 
of  the  lungs  that  I  have  met  with  is  by  G.  Alayer  {ScJimidl'M  Jahrbiicher, 
Bd.  cxlix.  p.  347).  He  is  stated  to  have  found  that  deft^rveecenoe  was 
materially  hastened  both  in   men   and  iu  children.     In  ili/nenlery,   Dr.  B. 


Wenael  (  The  Doctor,  1874)  strongiy  advbes  the  use  of  large  e 

water,  which  by  their  local  action  relieve  very  greatly  ihe  paiu  and  Icocsnius, 

und  nt  Ihe  same  time  have  a  decided  effect  upon  the  pyrexia. 


ELECTBICrTT. 

General  CossiPF-RATiONa, — Eloctrimly  ia  a  force  which  ia  devdoptMl  io 
various  ways,  but  which  is  easvntiully  the  aaiiie  entity  under  all  cirmmsUtunB. 
WheD  it  is  ubtjiiiied  by  rubbing  two  eurfaeos  logi'tlier, 
^^^^-—^—^^^  i^  is  known  as  frictional  electricity ;  when  by  the  uniuD 
^^^HHHj^H  of  two  dissimilar  metids,  it  ia  caJled  galvanisni.  Frio 
^^HS^^HflH  tiuniil  clci!tricity  is  almost  never  used  in  medioa]  pnc> 
^^H^^^H^H  ttce,  and  I  shall  say  notbing  more  about  it  in  this  book. 
^^H^^^H^I  There  are  a  large  number  of  diScrcnt  pattenu  OT 

^^H^^^H^R  urraogementB  of  the  eleiueats  wliicb  generate  i^van- 
^^H^^^HHj  isni,  but  the  ideal  or  typical  cell  may  be  said  to  be 
^^H^^^HHI  formed  of  two  dissimilar  metals  immersed  in  some  eor- 
jHH^^^HfH  rosive  liquid  and  conoeclcd  with  eaeh  other  by  a  piem 
^^^^^^■^R  of  wire  externally.  Uiidcr  theso  circumstances  the 
I^H^^^^flj  current  starts  from  the  metal  most  easily  corroded, 
I^^^^^^^^Hl  fiassing  through  the  liquid  to  that  less  easily  acted 
upon,  and  from  this  over  the  exl«rna]  wire  to  the  surt' 
ing-puint.  The  cxionial  end  of  the  Icast'eaEily  eorruded  plal 
always  giving  off  electricity,  and  is  known  as  the  -|-  or  positive  pole,  ^ 
the  corresponding  end  of  the  other  plate  is  constantly  receiving 
and  is  spolten  of  as  the  —  or  negative  pole.  When  wires  are  i 
these  plates  they  become,  as  it  were,  prolongations  of  the  plates,  and 
ends  constitute  the  poles.  Thus,  in  the  diagram,  C  ;=  copper,  Z  = 
/'and  A''=  polea,  and  the  arrows  show  the  direction  of  the  cturent. 

As  the  electric  eurrenl  does  not  primarily  exbt,  it  is  evident  that 
typical  or  ideal  galvanic  cell  there  must  be  something  which  sots  it  in 
This  fonic  is  the  so-called  electro-motor  force,  and  has  been  delenn' 
physicists  lo  be  a  definite  quantity  for  the  same  combination  of  me 
the  one  temperature.     This  force  is  genoruted  at  the  point  of  contact 
inotals,  and  is  in  consequence  of  the  law  discovered  by  Volta,  that  wh 
motals  are  in  contact  with  each  other  a  disturbance  of  the  electrical 
tions  of  those  metals  occurs.     The  amount  and  energy  of  this  di 
vary  aoeordiiig  to  the  nature  of  llic  metals,  and  experiments  hare 
that  nil  metals  have  definite  electro-motor  powers  or  properties,  voA 
ihcy  can  readily  he  arranged  in  a  re-jular  series.     A  study  of  this  aerii 
not  nooessary  to  an  understanding  of  eleetro-therapeutins,  and  the  reader  jj 
^irous  of  Idiowledgc  ujxjn  this  esiteclal  point  is  referred  to  worica  on  phj 
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in  any  given  conibinatio 
fon.'e  IB  alwajB  the  same, 
wheiher  the  solution  he  i 


e  borne  in  miDcl  that  the  eleatro-motor  furce  is  (xmatant,  bo  that 
n  of  nietalg  in  a  galviiniu  cell  the  electro-motor 
whether  the  plutea  of  the  metul  be  large  or  Binall, 
nn  aeid,  a  saline,  or  pure  water.  The  strength  of 
the  current  la  not,  however,  decided  entirelj  by  the  eleotro-motor  force  of 
the  cell.  Every  known  Hubstance  reuses  more  or  leas  imperiously  to  allow 
the  passage  of  electiiuty.  The  best  conductors  oppose  a  really  very  great 
resistance.  Now,  it  is  evident  that  this  reaistiinco  is  opposed  to  the  eleciro- 
tnotor  force,  and  that  if  it  bo  greater  than  the  latter  it  will  altogether  prevent 
the  passage  of  any  current.  The  strength  of  the  current,  then,  depends 
upon  the  relation  between  the  resistance  and  the  electro-motor  force ;  and 
we  have  the  celebrated  law  of  Ohm,  which  may  be  expressed  by  the  formula 


e  {cMn■ent-litTt»lf^h)  =^ 


;  {eUctro-nwlor  furee) 


This    law   < 


ipenmcnt    bos 
e  of  the  plates, 


r  {retiitance) 
abown  to  be  imperative :  no  increase  or  diminution  of  the  s 
no  change  in  the  character  of  the  solution,  affeeting  it. 

The  resistance  to  the  cnrrcnt  in  a  galvanic  combination  is  a  double  one : 
inside  of  the  cell  the  fluid  between  the  platoa  opposes  the  passage  of  the 
electricity,  and  ouiaide  of  the  cell  the  cunduotor  which  completes  the  circuit 
also  o9erB  a  resistance.  The  reason  a  battery  almost  ceases  to  yield  a  current 
when  water  is  substituted  for  the  acid  usually  employed  ts  not  a  purely 
chemical  one,  but  simply  because  wal«r  is  an  nhnoat  complete  non-conductor, 
and  offers  triumphant  resistance  to  tho  current,  whilst  the  acid  conducts  and 
readily  allows  the  current  to  pass.  The  entire  resistance  (r)  is  thcu  made  up 
of  two  factors:  the  internal  reslalance  (ir),  and  the  external  resistance  (er). 

The  formula  of  Ohm  may  therefore  be  read  c  = ■ 

As  already  stated,  when  the  plates  of  a  cell  are  increased  in  size  the 
electro-motor  force  is  not  incrcaacd,  but  as  the  surfiices  of  the  plates  are  in- 
creased the  diameter  of  the  conductor — i.e.,  tho  mass  of  fluids  between  the 
plates — is  increased ;  and  consequently,  as  the  resistance  in  a  conductor  is 
inversely  aa  the  stze  of  its  croae-eectioa,  the  strength  of  the  current  is  in- 
creased.    To  make  this  a  little  clearer,  suppose  tV  in  a  certain  cell  equal  10, 

then  e  =  — — ■ — ■■-  if  "ow  the   plates  of    the  cell  be  doubled   in   size, 
lO  +  er 

C  ^ =: ■ — .     A  similar  resolt — i.e.,  lessening  of  the  internal  re- 

^  +  «-       5  +  ..r  ^ 

sistance — can  be  ncliicvod  by  shortening  the  distance  between  the  plates  of 
the  cell, — i.e.,  the  length  of  the  conductor,- — or  by  in  any  way  making  the 
intervening  licjuid  a  better  conductor. 

The  change  in  strength  of  a  current  by  tho  increase  of  the  siie  of 
the  plates  of  the  cells  can  readily  be  expressed  by  the  formula  of  Ohm, 
If  the  letters  signify  as  before,  and  the  internal  resistance  be  diminished  y 


times  by  inoreasing  the  size  of  the  plaU;  y  limes,  iostead  of  e  ^:= 

cwill=:- .        if^  inettad  of  a  eingle  cell,  a  number  of  cells  ■ 

—  -\-  er     arranged  in  such  a  waj  that  t 

^  netted  with   the  zinc  of  the 

force  of  the  combination  id  e<jual  to  the  sum  of  the  electro-motor  furceB 
of  the  cell ;  thus,  if  c  =  the  electro-motor  force  of  the  single  cell,  and  y  ^ 
the  Dumber  of  cells,  the  electro-muCor  force  of  the  battery  will  be  ^.  It 
is  alao  plain  that  the  internal  resistance  of  the  batt«rj  is  also  increued 

times,  ao  that  the  formula  of  Ohm  will  stand  c= 

yfr+. 
Of  cDuree,  the  strength  of  a  current  is  greatly  sfTectcd  by  the  est 
rcaistanec.     In  very  many  instances  the  external  resistance  is  enurmona. 
Suppose,  then,  this  external  resistance  in  a  ffven  taae  be  1000  tiiuea  the 

internal  resistance,  the  formula  of  Ohm  will  read,  c  =^ It  n 

{r  +  1000  tr 
evident  that  under  these  circumstances  tV,  the  internal  resistance,  becomes 
very  insignificant,  and  that  very  little  is  gained  by  increasing  the  sice  of  the 
plates, — I'.e.,  by  diminishing  tho  internal  resistance;  for  if  the  plates  were 
increased  fivefold,  the  increase  of  the  strength  of  the  current  woald  only 


Medial 


i  difference  bctwo^n  - 


^ and ,  a  difference 

oir+  1000  ir  ir  +  1000  iV 

which  is  very  slig^ht.     On  the  other  hand,  when  the  dcternal  resistance  is 

very  great,  everything  b  gained  by  increasing  the  number  of  cells,— •'.(., 


ent  result  from  • 


nViM 


■+1000ir'' 

e/ore,  (Ae  external  retit/M 


V+ 101)0 
mniiy  limen  greater  than  the  internal,  pructicaBy  nothi 
increasing  tlie  lixe  of  Ike  plates ;  eveiylhiiiy  by  iiicreaiiiiff  lh«  nui 
tlie  eleme/ili. 

T\ie  converse  of  the  above  reasoning  also  holds.    If  the  external 
be  very  slight,  the  iutornal  rises  in  importajice.     Thus,  suppose  er 


Then  the  formula  would  be  c  —  - 


In  this  ease  n  great  d 


gained  by  increasiug  the  ( 


1000 
e  of  the  plates,  for  ,^ 


5      1000 

y  quintupling  the  site  ol 


plates  tl 


!  strength  of  the  e 


a  practically  increased  fivefold.      On  I 
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other  hand,  it  ia  plain  that  vhen  ibe  externot  resiaUnce  is  slight  the  gain 
by  increasing  the  number  of  cells  is  a  slight  one,  fur  the  internal  rt^si3ta^ce 
is  increased  as  rnanj  times  as  the  electro-motor  force.     Thus,  if  Gve  cella 

are  used,  the  fbrmula  will  be  c  =^ ; — ,  which  will,  of  course,  gi?e 


6.V  + 


1000 


practicallj  the  same  result  as ; — . 

"'"'"  1000 

The  law,  then,  may  be  stated  to  be  that  when  tho  external  r 
vrn/  tUghtf  incretising  the  number  of  the  elements  hai  no  practiciif  effect  vpon 
the  itreiiffth  of  the  current,  whilst  an  increaie  of  the  lice  of  the  elementt  htu 
the  greatett  effect. 

When  there  is  no  Tety  great  dltprnportion  belvxen  the  internal  and  the 
external  raulanee,  it  it  evident  that  the  tlrength  of  the  eurrmt  may  be 
inereated  either  by  increaiing  the  lite  trr  the  number  of  tlie  elemeHlt.     Thus, 

fold  will  give  the  formula  c  ^^^ ;  or  increasing  (he  numlier  of  the  ele- 


ments to  four  will  yield  the  formula  e  = ■  Perhaps  the  rceult  will  ba 

clearer  if  figures  be  used.     Suppose  e^=  100,  iV=  10,  and  <t=;  10.    ThcD 

(he  first  formula  will  be  e^^ ^^  6;  the  second,  c  = . —  =;  8; 

10+10  10       ^^ 

4 

the  third,  c  =; . ^  8.     When,  therefore,  the  external  and  the  in- 

40  +  10 
ttrnal  mi'ilfinee  are  equally  balanced,  the  tlrenglh  of  the  ettrrent  i»  equally 
iticreated  by  inerea»inff  the  number  or  the  tite  of  the  plate*. 

The  application  of  the  foregoing  principles  to  electro-therapeutics  is  a 
veiy  simple  one.  In  the  ordinary  applicalions  of  electricity  to  the  body,  the 
IcstBtance  of  the  tissues  ia  very  many  times  greater  thnii  the  Internal  re- 
nstance  of  any  battery,  and  consequently  the  latl«r  may  be  totally  di»- 
t^arded.     Hence  for  ordinary  purposes  the  formula  stands  c  ^^  — ,  and 

power  can  be  gained  only  by  increasing  e,— (bat  is,  by  augmenting  the 
number  of  cells. 

When,  however,  it  is  desired  to  act  upon  the  blood  in  an  ancurismal  sac, 
the  needles  are  brought  close  to  each  other ;  and,  moreover,  the  blood  is 
&  comparatively  good  conductor  of  electricity.  Ilence  in  such  cases  the 
external  resistance  is  so  much  reduced  that  the  in(ernal  becomes  of  such 
importuncc  (bat  it  should  not  be  overlooked.      It  follows,  therefore,  that 
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when  an  aneurism  is  to  be  acted  upon  the  plates  should  be  incresiaed  In  nw^ 
vhilst  at  the  same  time  a  number  of  cella  abould  be  used. 

In  the  so-called  "  golrano-cautery"  the  current  is  not  passed  ihrougb  the 
bod;  at  ail,  but  through  a  wire,  wlticli  b  thus  kept  at  a  white  beat.  In  thU 
case  the  external  resutance  is  vastly  less  than  when  human  tifisues  furm  • 
part  of  the  circuit.  Heace  it  becomea  a  maiKr  of  impurtonoG  to  reduce  to 
aa  fp-cat  a  degree  as  possible  tlio  iDlernal  resistimce,  and  the  elcmeutii  or 
plates  should  be  very  large  and  should  be  placed  very  close  to  one  another 
in  the  cclU.  The  external  i-csistance  is  uot,  Itowcver,  eo  slight  that  it  can 
be  entirely  overlooked,  and  hence  u  number  of  cells  are  combined  with  one 
another,  so  as  to  give  sufficient  electro-motor  force. 

In  writing  or  epeukiug  about  the  ui«  of  electricity  in  medicine,  it  la  a 
matter  of  yreat  importance  (o  avoid  the  use  of  the  old  terms  qaantilg  and 
intensil^,  whicli,  to  use  the  language  of  one  of  the  most  eminent  of  living 
writers  on  galvanism,  "  are  remnants  of  an  erroneous  theory."  The  nmount 
of  mystification  which  has  been  produced  by  talk  concerning  the  tliempeutie 
effects  of  currenla  of  large  quantity  with  low  intensity  us  contrasttsl  with 
those  of  currents  of  high  intensity  and  low  quantity  is  equalled  only  by  the 
amount  of  nonsense  which  has  been  written.  Currents  of  galvanism  have 
really  only  one  attribute, — I.e.,  current-strength, — and  that  ia  iu  sltid 
obedience  with  the  law  of  Olim. 

Again,  a  dense  fog  has  been  thrown  around  the  snhject  of  electru-theti- 
peutics  by  the  idea  that  there  arc  various  essentially  different  forms  of  g«l- 
vanism.     The  current  which  flows  from  a  cell  or  a  combination  of  celts  ia 
spoken  of  lis  a  ontimiout  riirrrnl,  or  sometimes  as  a  prlmari/  currtiU 
sides  tliia,  uindcra  therapeutists  use  another  series  of  currents,  which  I 
known  as  the  indacfd  currniU. 

i  often  applied  to  one  of  these  induced  o 
me  continuoan  carrmil  for  tlial  current  dorivoJ 
lat  continually  he  speaking  of  the  iulcrruplod 
rtainly  is  iaele{;ant.  I  shall,  iheTffore,  employ 
irya/i'URic  ciirrni/  ic  de«gnute  thai  form  of 
in  the  galvanic  cell. 

have  a  bar  of  soft  iron  placed  iu  iU  ci^ntrv  and 
be  surrounded  by  an  esteroal  coil  of  wire,  when  a  chemical  current  is  passed 
through  the  first  coil,  owing  to  physical  laws  which  it  is  not  neoeesary  hen;  to 
oonaider,  every  time  the  galvanic  circuit  is  completed  or  interrupted  a  brief 
current  of  clcetrieity  is  induced  in  the  inner  or  first  coil,  and  kIso  b  si 
current  in  the  outer  or  second  coil.  The  only  physical  fact«  which  it  i 
neecasary  for  us  to  know  are  tliat  these  induced  currents  are  very  brief  m 
of  great  strength,  also  tliat  tJiey  are  to-nnd-fro  currents, — that  is,  run  in 
opposilA  directions  in  each  individual  coil.  Thus,  in  the  iimer  or  first  coil, 
when  the  galvanic  circuit  is  dosed,  the  induced  current  iu  the  inner  coil  nma 
parallel  tu  the  gcucrutor  eheuiical  current,  but  when  this  curruut  is  brukm 


The  term  primaTy  current  \t 
renia.  If  we  employ  the  n 
IVom  the  galvanic  cell,  we  n 
continuous  currcut,  which  c 
the  name  dicnticnl  cum-iU 
galvanism  which  i: 

If  a  coil  of  insulated  u 


I 
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Oie  induced  runs  in  a  contrary  direction.  In  the  outer  wil,  the  induced  cur- 
rent, vrliLcli  is  insian  tan  mils  ly  developed  when  the  gdviinic  current  ts  Hcnt 
through  the  inner  coil,  pursues  a  directioo  opposite  to  ihut  of  the  chemical 
current  \  hut  when  the  latter  is  broken,  the  return  induced  current  in  the 
outer  coil  runs  parallel  to  the  generator  current. 

As  these  induced  currents  run  backwards  atid  forwardn,  to  and  fro,  id  tliia 
way,  it  would  appear  that  iheru  could  not  be  any  uegatlTe  or  positive  pole  to 
iho  buttcrj  which  jreneratea  them,  for  if  one  end  or  pole  of  the  wire  const!' 
tutini;  llie  coil  be  negative  in  rt^rd  to  the  Srst  induced  uurrent,  it  must  be 
poxiiive  in  regard  to  the  second  or  return  current.  This  is  assuredly  true 
so  far  as  concerns  the  outer  or  second  cuil,  but  is  not  true  fur  rhe  inner  or 
first  coil,  as  is  readily  understood  by  means  of  this  diagram  of  an  induction 
battery. 


:  in  plain  that  when  the  current  is  passing,  the  hammer  A  being  In  the 
'  position  represented  in  the  dia<2Tam,  m  will  become  magnetic  and  attract  h. 
I  This  at  once  breaks  the  current,  and  an  induced  current  runs  through  the 
[  first  coil  and  is  received  by  the  patient  grasping  the  handles  PP.     The 

tnt  the  current  is  interrupted,  m  loses  its  m^'netism  and  the  spring- 
hammer  Qiva  buck.     Now  the  circuit  is  closed,  and  for  the  second  time  on 
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induced  current  runs  through  the  first  coil  c.  It  is  evident,  however,  that 
thb  induced  current  of  closure  will  not  pass  through  the  body  of  the  person 
grasping  the  handles  P  P,  but  will  pass  along  h  through  the  oell  to  the 
other  end  of  the  coil,  as  a  shorter  route  and  one  of  vastly  less  resistance. 
It  is  plain  that  from  the  inner  or  first  coil  the  induced  current  of  broken 
circuit  alone  passes  through  the  body  of  the  patient 

In  regard  to  the  outer  coil,  it  is  evident  that  when  the  circuit  is  closed 
the  momentary  induced  current  must  run  through  the  body  of  him  who 
grasps  the  handles  P'  and  i^,  and  that  the  return  current  which  paasei*  when 
the  circuit  is  broken  must  take  the  same  route. 

It  follows  from  the  above  considerations  that  the  cnrrent  of  ihtfini  coil 
runs  through  the  patient  only  in  one  direction^  and  electricians  may  correctly 
mark  poles  -4-  &i>d  — ;  but  that  the  current  of  the  second  coil  runs  in  Ijoth 
directions,  so  that  any  designation  of  its  handles  as  positive  and  n^ative  is 
incorrect.  The  only  justification  for  the  marking  of  the  secondary  or  outer 
current  poles,  as  is  often  done,  is  found  in  the  fact  that  the  induced  current 
of  the  broken  circuit  is  stronger  than  that  of  the  dosed  circuit.  Hence  it 
is  that  with  very  strong  currents  the  two  poles  can  sometimes  be  distinguished 
when  grasped  in  the  hand.  The  difference  is,  however,  a  slight  one,  and 
for  all  practical  purposes  the  induced  current  of  the  outer  coil  is  a  to-and- 
fro  one,  without  any  negative  or  positive  poles. 

If  a  strong  continuous  galvanic  current  be  passed  through  a  person,  a 
shock  is  felt  at  the  moment  of  making  and  breaking  the  circuit,  but  whilst 
the  current  is  passing  no  sensation  is  perceived  except  at  the  points  of 
entrance  and  exit  Or  if  the  current  be  passed  through  the  nerve  of  a 
muscle,  that  muscle  violently  contracts  at  the  moment  the  circuit  is  made 
or  broken,  but  whilst  the  current  is  flowing  is  quiescent.  If  a  rapidly  in- 
terrupted furadic  current  be  passed  through  a  nerve,  the  muscle  supplied 
by  that  nerve  is  thrown  into  a  continuous  spasm.  The  reason  of  this  is 
obvious.  The  so-called  faradic  or  induced  current  is,  as  has  already  beiii 
stated,  a  succession  of  instantaneous  broken  currents  for  the  first  coil,  and 
as  brief  to-and-fro  currents  for  the  outer  coil ;  so  that  the  circuit  is  con- 
tinually being  closed  and  broken,  and  the  muscle  is  continually  excited  to 
action.  There  is,  therefore,  a  different  result  achieved  in  the  application  of 
the  continuous  and  induced  currents,  not  because  there  is  any  real  difference 
in  their  nature,  but  because  the  mode  of  application  is  diverse. 

Must  medical  electricians  teach  that  the  true  galvanic  current  is  very  dif- 
ferent from  the  faradic  current,  and  many,  like  Duchenne,  persist  in  lissert- 
ing  that  the  currents  of  the  first  coil  are  essentially  different  from  those  of 
the  second.  Galvanism  is,  however,  galvanism ;  and  its  nature  and  attributes 
are  probably  always  the  same ;  the  faradic  currents  are  lacking  in  the  chem- 
ical power  of  the  continuous  current  because  they  pass  so  quickly  that  they 
have  not  time  to  exert  a  chemical  influence.  Gunpowder  can  be  passtnl  so 
<iuicklv  throuirh  the  hottest  flame  as  not  to  i^rnite  it     The  sec«jndarv  in- 
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duced  cnrrent  differs  eonicwhat  in  its  actiuD  from  the  pritnanr  simply  bocaoso 
the  latter  is  not  a  to-and-fro  current,  and  vre  ratinot  readily  uinveit  an  indulged 
into  a  galvanic  or  chemical  ciirreat^  because  we  cannot  rettdily  tie  itigelher, 
as  it  were,  the  ends  of  the  brief  currents  into  one.  I  have  nti  doubt 
thai  if  we  could  get  the  interruptions  at  the  rate  of  many  thousuud  times 
a  minute,  we  should  find  thut  the  primary  induced  current  would  act  as  a 
continuous  current.* 

We  can  readily,  by  mei-'hanical  means  and  eonirivances,  interrupt  tlie  i^on- 
tiDuous  current,  or  even  rapidly  reverse  the  pules  so  oa  to  ipve  a  to-and-fru 
current  like  that  of  the  outer  coil.  When  this  is  dune,  It  is  impoasible  tu 
distin>!ui^h  between  the  action  of  the  galvanic  and  that  uf  the  furadic  cur- 
rent in  producing  muBcular  vontraetionH.  It  is  true  that  in  eertsin  diseased 
stales  of  the  muscle  it  has  been  asserted,  and  vrith  upparent  reason,  that  the 
aolion  of  the  induced  current  is  esHentially  differeni  from  that  of  the  true 
gulvunie  curreot.  Nevertheless,  when  the  matter  is  closely  in  vest  iga  ted, 
these  abnomml  musilca  yield  us  the  uiost  cogent  proofs  of  the  identity  td' 
the  two  curreule.  The  consideration  of  this  must,  however,  be  postponed 
fur  the  present. 

It  is  of  the  ulnioet  Imp^irtance  to  determine  by  what  route  or  routes  gal- 
vanic currente  pam  through  the  body  when  the  poles  are  applied  lo  it,  and, 
since  the  body  as  a  galvanic  conductor  \i  governed  by  ordinary  pbysieol 
laws,  some  knowledge  of  these  laws  is  a  necessity  to  the  e]ectn)-thera])eutiBt. 

If  a  current  be  passing  along  a  homogeneuuB  conductor,  eueh  as  a  wire 
of  iron,  of  copper,  or  of  other  metal,  and  that,  conductor  splits  up  into 
a  number  of  bruncliea,  the  cun'ent  ulso  divides,  as  is  illustrated  in  the 
diagram  (Fig,  3).  If  these  bninches,  being  of  e([UHl  siie  and  length,  offer 
an  equal  resistance,  the  current 
divides  e<)ually ;  but  if  the  site  or 
length,  and  consequently  the  re- 
sistance, of  the  branches  he  un- 
e<|Ua],  the  division  of  the  current 
is  unctjual ;  the  Uw  being  that  the 
strength  of  the  current  in  each 
branch  of  the  conductor  is  in- 
versely proportional  to  the  resist- 
ance of  that  branch.     This  law  is  an  apiiliml.plo  Ui  cuii'liii-dir!'  ciitii|iiised  uf 
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unny  substaoocs  ae  to  ihcee  composed  of  a  smgic  Bubstauco;  bat  ihea  the 
rvgUtance  in  a  branch  depeods  upon  the  specific  resistance  of  the  sutiAtaiim 
ut'  whieh  it  is  composed,  as  well  oa  upon  its  size  und  length. 

In  appljing  these  laws  to  the  poasuge  of  gijvanisni  through  the  body,  it 
miisi  be  burne  in  mintt  that  the  dry  skin  offers  an  enuruious  reeistaiioe  to  the 
pasgaire  of  the  cnrreat,  so  that  praciicnlly  rione  of  the  Utter  will  pass  ahny 
it.  On  the  Dthur  hand,  when  the  skin  i»  thoroughly  wet  with  salt  wal«r  it 
allows  the  current  to  piissi  llirmiifh  it  readily. 

Let  us  Bup|..)se,  then,  (hat  in  (he  diagrnni   {Y\---  4)  +/i  and  - 


poles ;  M  =  skin,  with  the  lissueM  below  it.  It  ia  evident  that,  if  the  tissues 
were  n  uniforin  niaas.  the  current,  passing  through  the  akin  aa  a  solid  bolt, 
would  break  up  into  an  iTifiiiitc  number  of  cuiTed  currents,  which  would 
incet  and  puss  through  the  skin  apaa  as  a  solid  mass  at  —p.  It  b  eijuiilly 
plain  that,  of  these  eub-ourreuts,  those  whose  course  was  nearest  the  straight 
line  IVow  -\-p  to  — p  would  be  the  shortest,  and  would,  therefore,  meeting 
with  the  least  resistance,  be  the  strongest,  whilst  as  the  curve 
r|iienlly  the  length  and  the  resistance  increased,  the  strength  of  the  cnr 
Would  diminish  until  it  became  practically  null  In  this  imaginaiy  a 
tissue  hcneath  the  skin  has  been  supposed  to  be  homogeneous :  in  actual  ^ 
the  tiasae  never  is  homogeneous,  and  the  resistance  uf  the  different  4 
stituents  varies  somewhat.  Cousoquently,  the  strength  of  the  sabdivid 
of  the  current  ia  modified:  those  branch  streams  being  increased  which  n 
along  or  through  tifwucs  that  conduct  rendily,  and  dee  renii. 

By  i-emcinbering  these  facte,  wo  are  enaliled  to  npply  electricity  as  closely 
as  may  be  to  any  desired  portions  of  the  Imdy.  Thus,  if  it  be  intended  U 
affect  as  exclusively  as  jxissible  a  certain  spot  or  mtnnle  portion  of 
a  well-wctted  small  eleutrode  ia  placed  directly  over  this  ]H>rtion,  a 
ciiilly  if  the  nerve  be  aomewhut  deeply  situated,  pressed  down  Brmly, ! 
to  condense  the  tissues  aa  far  as  ]H>ssible  into  a  homogeneous  maas,  whilst  a 
large  wet  electrode  is  placed  at  a  small  distance  from  it  in  a  aitnutinu  which 
the  anatomy  of  the  part  will  rea<)iiy  suggest.  The  diagram  I  Pig.  fi)  w^^ 
perhaps  illustrute  tliis  point  more  clearly  than  would  many  words. 

It  is  evident  that  the  spot  immediately  under  the  small  electrode  J 
receive  the  full  strength  of  the  current,  which  ia  directly  an^rwrnriil 
broken  up  iis  to  affect  very  slightly  utiy  other  part. 
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EUppose  !( is  de«red  to  pam  a  current  through  sonie  length  of  h 
is  evident,  in  the  firet  p]ac«,  that  tiro  bdiqII  electrodes  should  be 
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chosen,  and   that  ihrv  s)i..ulJ   l,p  we'A  vcUcd  nnd  pn-sced  firmly  upon   ihc 
trunt  of  the  ncne  ut  (lie  tiv,'  ujJa  of  that  jwlion  «hitli  ie  to  he  nffected. 
Again,  in  appl^in^  ekiclrie  curtents  in  niusilen  it  is  found  that  if  the  cur- 
rents be  sent  through  the  body  of  the  muscles,  only  very  imperfect  and  pariiid 
contractions  occur,  unices  indeed  the  currents  be  excessively  Hlrong.     Dn- 
chenne  was  the  first  to  discover  that  when  one  pule  is  placed  ovttr  ccrtuin 
spots  or  points  in  the  niuscle,  violent  general  spsKOiB  of  the  muecle  tire  pro- 
duced by  currents  u«uully  too  feeble  to  elicit  a  distinct  response.     To  these    ' 
places  the  nsine  of  nwlor  pninis  has  hcen  given.     These  motor  points  corre- 
spond to  the  position  nt  which  the  supplying  nerve  enters  the  muscle.    When    I 
it  is  desirable  to  nffeet  chiefly  or  solely  n  given  motor  point,  it  is  evident 
tliiit  one  smtill  well-wet^cd  electrode  should  be  pressed  firmly  over  the  motor    , 
point,  Hnd  soother  large  sponge  electrode  placed  at  some   little   distance 
from  it,  in  the  manner  nhii-h  has  already  been  explcdned. 

For  cerljiin  purposes,  to  be  hereafter  explained,  it  is  often  desirable  to 
affect  chiefly  the  ekin  by  the  electric  current.  Under  these  circumstances 
the  skin  should  be  irell  dried.  It  then  ofiers  so  great  a  resistance  that  only 
currents  of  considerable  strength  are  able  to  force  their  way  through,  and 
even  these  currents,  Ijiking  advantage  of  the  natural  apertures  formed  by  the 
sweat-  and  other  glands,  are  broken  up  into  a  nnuiher  of  branch  currents. 
The  galvanic  current  reaches  the  internal  structures  in  a  great  number  of 
xmall  strcnms  very  much  reduced  in  power  by  the  resistance  they  have  over* 
come.  If  the  second  pole  of  the  battery  be  a  large  well-wetted  disk  or 
sponge  nt  a  dislnnl  pnrt  of  the  body,  it  is  evident  that  these  branch  cun'ents 
vill  Ee[)aratc  and  subdivide  in  such  a  way  that  their  eflect  upon  the  deeper 
structures  will  be  almost  entirely  lost. 

It  is  a  principle  in  physics  that  electricity  upon  points  does  not  strictly 
obey  Ohm's  la«,  but  the  force  accumulutes  on  the  extreme  end  of  the  point 
until  its  density  is  excesMve,  and  until  its  self-repulse  power  becomes  so  great 
as  to  brenk  down  all  resistance,  and  to  break  off  highly  eleetrificd  particles  of 


the  (omiuctrr.  which  fly  off  ihro 
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It  is  this  which  renders  the 
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bo-ceJ1pi1  "  eirdric  brunk"  w  enclitic  in  ita  nction  on  ibe  skin.  This  instni' 
mcnt  consists  <il'  n  oamber  uf  wirui  united  in  the  furm  of  a  cjlindricnl  bnuh 
uuil  ronnei'teU  with  one  pule  of  tlie  battery ;  nrheo  ihia  is  broaght  in  contact 
wiili  the  :-kiu  of  a  person,  on  irhuni  at  Borne  dJBtnncc  is  plai-ed  the  other 
liir^'e  nvll-wetted  clci-trwle,  cauh  wire  point  offers  n  dense  accuniulation  i>f 
eloL'trii'ii,v.  whick  fiiiecs  tla  way  at  nil  hninnlB  lhruu};h  ft  minute  porttui 
tJio  fkiri.  The  whoie  eiwrent  of  course  t-ntors  the  deeper  tissue  in  an  ii 
nuiiiIxT  of  i^ubdiviMoiiB,  uud  conHet|nenlly  iia  effect  in  theee  tiaaues  is  ri.-dtu 

Piivi-ioLuaicAl.  Actios. — When  a  mudenttel;  strong  current  of  gsl- 
vuiiiNUi  i»  pHfeed  along  a  certain  leugtli  or  portion  of  a  nerve,  there  nppcor 
bettvuen  the  two  poles  two  zones  of  disturbed  ncrve-funeUoo,  wparolcd  by 
a  neulnil  point  at  whieh  the  nerre  reliiiiis  ita  aoruuil  condition.  In  the 
neighborbood  of  the  pofitive  pole  the  irrJlability  of  the  nerre,  and  also  iu 
pi)Her  of  ininsoiitting  iinpulHee,  are  dimiuisheil,  whilst  in  the  pi 
the  nega  live  pole  these  nerve -a  I  tributes  are  increased:  to  the  condition 
diiainiBhed  aetivitj  the  name  of  anakctromius  has  been  applied,  whilst 
of  iueruaaed  aetivity  has  been  called  kalaUclronoas.  Thus,  in  Fig.  6, 
equals  the  nerve ;  -\-p  and  — ■p,  the  positive  and  negative  poles  respectively; 
n/>,  the  point  at  which  the  function  of  the  nerve  remains  normal,  with  t'  e 
tone  of  annleotronons (a) on  the  one  side,  and  that  of  kataleclronous  {It) on 
the  other.  The  longer  the  current  continues,  and  the  mure  intense  it  is,  the 
more  does  the  lone  of  analectronous  gain  upon  that  of  kalalectronous.  or,  in 
other  words,  the  more  closely  does  the  neutral  point  ( vp)  opproach  the  negv 
tivc  pole  ( — p).  Consequently,  when  a  strong  current  has  passed  fur  a 
lengili  of  time  through  a  nerve,  the  zone  of  katslectrouous  is  a  yery  short 
one,  confined  to  the  immediate  vicinity  of  the  negative  pole. 

When  the  particles  of  a  motor  nerve  pass  from  a  state  of  inertia  to  oni 
of  motility, — i.e.,  ftom  one  of  diminished  lo  one  of  increased  eicilability, — 
the  nerve  is  momentarily  excited,  and  gives  origin  lo  an  impulse.  There- 
fore, when  analectronous  disappears  in  a  nerve, — i.e.,  when  a  condition  of 
diminished  aetivity  becomes  one  of  normal  activity, — an  impulse  is  generated 
just  na  certainly  IS  when  katalectronous — i.e.,  increased  functional  ai.-tiviiy 
— appciira  in  a  ner\-e  previously  ounual. 

IJupposo  (Fig.  6)  en  represents  a  nerve,  and  in  the  muscle  to  which  il  is 
distributed.     If,  then,  a  downward  current  be  applied  to  this  nerve>,  it  !• 


>  Its 
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plain,  -(-/)  beir^  the  positive  pole  nnd  — p  the  ncgntive,  that  a  will  be  Hm 
luue  of  unuliaronons,  np  the  nculrnl  point,  and  t  the  ione  of  katidcctronouii. 
Wbtu.tlii^  circuit  is  cUutcd   in   ulK.ilii-ni'e  to  the  law  idn--adv  eouueialMl,  on 
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impulse  starts  from  Ar,  and,  in  order  to  reach  m,  has  to  pass  only  through 
the  stretch  of  normal  nerve  between  — -p  and  m.  Therefore  this  impulse 
of  circuit-closure  reaches  the  muscle  unimpaired. 

Af];ain,  when  the  circuit  is  broken,  the  impulse  which  is  generated  in  a, 
in  order  to  reach  the  muscle  travels  only  through  the  zone  k^  whose  con- 
ducting-power  is  increased,  and  a  portion  of  normal  nerve ;  consequently  it 
also  reaches  the  muscle  unimpaired.  It  is  plain,  then,  that  with  descending 
currents  strong  movements  must  be  induced^  both  at  the  making  and  at  the 
breaking  of  the  circuit. 

With  ascending  currents  the  results  are  different.  Thus,  in  Fig.  7,  en  = 
nerve ;  m  =  muscle ;  -J-P  ==  positive  pole ;  — -p  =  negative  pole ;  np  = 

Fio.  7. 


neutral  point ;  a  ==  zone  of  analectronous ;  k  =  zone  of  katalectronous. 
Now,  it  is  plain  that  the  impulse  generated  in  A;  at  the  closing  of  the  circuit 
must  pass  through  a,  the  zone  of  diminished  conducting-power,  in  order  to 
reach  ni.  Consequently,  with  the  ascending  current  the  contractions  of 
circuit-closure  are  very  feeble,  or  are  altogether  wanting.  When,  however, 
the  circuit  is  broken,  the  impulse  generated  in  a  reaches  the  muscle  m  un- 
impaired. 

Without  occupying  more  space  with  a  discussion  of  the  subject  of  elec- 
trotonous,  but  contenting  myself  with  the  statement  that  these  facts  and 
reasonings  apply  especially  to  such  currents  of  moderate  strength  as  are  with 
propriety  employed  in  therapeutics,  it  is  plain  that  descending  currents  ought 
to  be  more  efficient  in  inducing  contractions  than  are  ascending  currents. 
What  science  thus  has  discovered,  clinical  medicine  has  also  found  out :  de- 
scending currents  are  in  practice  found  to  be  more  powerful  than  ascending 
currents. 

From  what  has  been  already  said,  it  is  so  evident  as  scarcely  to  need 
further  demonstration  that  the  breaking  of  a  current  running  in  one  direc- 
tion must  render  the  nerve  more  sensitive  to  the  closure  of  a  current  run- 
ning in  the  opposite  direction,  but  less  sensitive  to  the  closure  of  a  current 
running  in  the  same  direction ;  for  when  the  currents  pass  in  opposite  direc- 
tions analectronous  suddenly  becomes  katalectronous, — i.e.,  that  which  was 
below  normal  suddenly  becomes  above  normal, — whilst  with  parallel  currents 
analectronous  remains  analectronous. 

To  make  this  more  clear,  however.  Fig.  8  may  be  employed.  In  it  the 
letters  have  the  same  significance  as  in  those  previously  used,  whilst  the 
arrows  on  the  side  of  the  lettering  represent  the  direction  of  the  current  to 
which  the  lettering  applies.  The  downward  current  is  supposed  to  be  broken, 
and  to  be  followed  instantly  by  the  upward :  of  course  the  upper,  a,  changes 


in  (be  Snrt  [ili^;.  i-^rr  pfiin  irtjT  tli^  srci^iirr  V'-atri-tiv  ranvttt  of  lfc« 
iadDTtiiin  niil  \a»  •>  Hocfa  ■»»;  puver  ut«t  mm  ilu  l^MI  ham  iW  [tiw^iy 
iwliiiml  cnnctit  or  (Ke  t^eMial  ■■ncBt,  as  ttiikmmnlj  fyBeJ. 

If,  buwcrcr,  iiMettd  of  tb«  theanai  cancat  king  »mftf  l«miM|<tJ.  IB 
jwlukj  tw  raJdnilj  revetted  at  brief  iatemh,  ill  tke  cieeti  «r  iW  Unml- 
tm  IndnctioD  rarrent  upon  bc^ihj  nmadc  an  uhuiiMd.  Hon  Una  ihiii 
fur  muHKM  tu  Im!  himsdW  «<lilaced,  in  ertuin  dnMaW  facaljFMB  I  hara 
fraud  that  moH-lis  wliiirli  &il  tu  napuod  to  all  uther  wiTcatt  wafMaJ  rcadBj 
to  a  Tcnr  rinn  (•>«nil'fTO  chemical  cumot. 

Ilaviii);  »l>uin«l  an  idea  uf  tbc  manner  in  wUch  gain 
ducc  tuiuL-ular  cuoimHioD,  it  U  oeit  in  order  to  Modj  their  ial 
diw-'OM-'d  niuMclca. 

If  a  uiuaclu  by  dcBtmcttoD  of  its  enppljing  aerre  be  «iit  off  fi\«B  all  Ipiaal 
inDaoncu.  It  ur  iu  nerve  npidl;  iin<kTp>es  a  de^nentioa.  la  ih*  cdviat 
uf  a  very  fow  dayi  ii  will  be  fuatid  npoo  letting  that  ibc  araack  no  bagv 
rMpooda  Iu  ■  rapid ly-iDtemiptMl  faradic  carrmt,  but  doca  mpoad  la  tuA 
current  when  slowly  interrapted ;  a  couple  of  days  later,  and  the  maaclA  fiA 
to  conmct  (o  the  mutt  powerful  and  moM  slowly-inl«Tmpl«d  indoced  cuinM& 
Wben,  li'twever.  the  continaed  current  ia  applied,  and  b  very  slowly  into- 
rupied.  or,  belter  ftill,  reveraed  at  inlcrrali  of  one  or  two  seconds,  contnc- 
tiona  arc  produced,  It  lit  this  Fuct  which  has  k>d  to  the  belief  that  ihm 
U  Ronic  inlrinwic  and  inscrutable  difference  between  the  induoaj  and  tliG 
chcmiml  currenbi.  But  time  is  an  element  re<|uired  fur  the  profwgaiion  of 
any  fume.  If  the  hnnd  bepawed  rapidly  through  a  flame,  the  latter  is  nolft^t; 
if  the  ham!  move  more  elowly,  a  seuaation  of  wannch  is  perceived ;  if  tlu: 
iiiolion  be  atill  iilnwer,  this  sensation  becomes  pain.  Now,  if  the  hand  bit 
partially  ntiicstliiTllo  frouj  diHcow,',  in  order  for  the  sensation  of  wsnnth  to  hif 
percciv^Til  niiitioD  mUHt  bn  tnuch  slower  thnn  in  the  first  instanoe.  In  ittlirr 
wurdH,  more  titne  ia  r«|uircd  fiir  the  partially  pnmlyicd  sensory  ntn-ve  to 
pereeivc  bent  than  for  the  normal  ncrre  lo  dn  so.  What  b  true  nf  the  sen- 
Nory  nerve  is  true  bIho  of  ihe  motor  nerve.  It  dnes  not  respond  so  quickly  to 
■timuli  when  [mrtinlly  parnlyW  as  whun  niimiuL  The  inusule  first  Iumm  {> 
pliwr-r  '>(  m-imndiii;-  lo  thus-  gulviinic  eurrents  which  arc  eswwsifdy  n 
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then  to  those  which  are  less  so,  and  finally  to  all  induced  currents,  because 
from  their  very  nature  these  currents,  even  when  slowest,  last  but  a  fraction 
of  a  second.  The  chemical  current  may  be  continued  for  any  length  of  time 
at  the  will  of  the  operator,  who  is  thus  enabled  to  act  upon  a  muscle  whose 
nerve  has  become  so  insensitive  that  it  fails  to  perceive  the  flash  of  faradic 
galvanism. 

The  proof  of  this  somewhat  dogmatic  reasoning  is  to  be  found  in  the  fact 
that  the  rapidly-interrupted  chemical  current  is  no  more  able  to  affect  the 
diseased  muscle  than  is  the  rapidly-interrupted  faradic  current,  as  I  have 
proven  over  and  over  again  in  various  forms  of  paralysis.  That  there  is  no 
difference  between  the  chemical  and  the  induced  currents  in  their  chemical 
action,  excepting  in  so  far  as  their  influence  is  affected  by  the  duration  of 
their  passage  and  the  to-and-fro  character  of  many  induced  currents,  is 
abundantly  proven  by  the  "  Gramme  magneto-electric  machines,"  in  which  an 
induced  current  is  obtained  with  almost  infinitely  rapid  interruptions  and 
running  only  in  one  direction.  With  this  current  all  the  phenomena  of 
chemical  decomposition,  etc.,  are  obtained,  and  no  doubt  the  effects  of  the 
continued  chemical  current  upon  the  human  fVame  would  be  producible. 

Therapeutic  Application. — Motor  System, — Galvanic  currents  are 
employed  in  paralytic  affections  for  three  distinct  purposes, — namely,  diag^ 
noMiSy  prognosis,  and  titerapeiuis.  These  I  shall  consider  in  the  order  in 
which  they  have  been  enunciated. 

There  are  certain  palsies,  such  as  pseudo-muscular  hypertrophy,  in  which 
the  muscular  structure  is  so  destroyed  independently  of  any  involvement  of 
the  nervous  system  that  no  response  to  the  galvanic  current  is  possible.  All 
of  these  palsies  are,  however,  essentially  exceedingly  chronic,  and  their  diag- 
nosis is  to  be  made  out  chiefly  by  a  microscopical  examination  of  the  muscles 
themselves.  As  electricity  does  not  come  into  play  in  the  diagnosis  of  these 
cases,  I  shall  not  say  more  about  them.  It  is  otherwise  with  suddenly-devel- 
oped paralysis  in  which  the  history  does  not  point  to  any  immediate  cause, 
such  as  diphtheria.  Oflen,  in  such  cases,  galvanism  is  of  great  diagnostic 
value.  As  stated  previously,  when  a  muscle  is  entirely  deprived  of  the  influ- 
ence of  the  spinal  centres  it  rapidly  loses  its  electro-contractility,  whereas,  if 
a  muscle  be  paralyzed  from  a  lesion  of  such  character  or  position  as  not  to 
interfere  between  it  and  the  trophic  cells  of  the  cord,  it  maintains  ita  integrity 
for  many  weeks.  When  a  muscle  is  degenerating  for  want  of  spinal  influence, 
it  first  loses  its  power  of  responding  to  rapidly-interrupted  faradic  or  chemical 
currents,  then  to  slowly-interrupted  faradic  currents,  then  to  slowly-inter- 
rupted chemical  currents,  and  lastly  to  slowly-reversed  chemical  currents. 
When,  therefore,  a  muscle  loses  its  power  of  responding  to  the  rapidly- 
interrupted  faradic  current  in  a  week  or  ten  days  afler  the  occurrence  of 
paralysis,  the  inference  is  very  positive  that  the  lesion  is  either  one  of  the 
nerve-trunk,  or,  being  of  a  nerve-centre,  is  of  such  a  character  as  seriously 
to  involve  the  trophic  cells  of  the  spinal  cord.     If  a  few  days  later  such 
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muscle  is  unable  to  respond  to  any  faradic  current,  this  infereuoe  beccmies 
a  certainty.  Under  these  circumstances  the  possible  lesion  is  narrowed 
down  to  infantile  paralysis,  a  conceivable  destructive  myelitis,  and  an 
affection  of  a  nerve-ti-unk. 

A  myelitis  so  rapid  and  severe  as  to  destroy  in  a  few  days  a  portion  of  the 
spinal  cord,  and  consequently  the  electro-contractility  of  its  tributary  mus- 
cles, is  exceedingly  rare,  and,  if  it  occurred,  could  only  be  confounded  with 
spinal  congestion  complicated  with  hemorrhage.  In  infantile  paUy  the 
nature  of  the  case  is  usually  but  too  apparent,  although  the  muscles  often 
lose  their  electro-Kiontractility  as  quickly  as  when  a  nerve-trunk  is  severed. 
Practically,  therefore,  very  rarely  is  there  any  difficulty  in  recognizing  the 
seat  of  the  lesion  in  acute  organic  palsies  by  means  of  the  galvanic  test.  It 
may  be  laid  down  as  a  practical  rule  that  when  in  the  adult  a  muscle  lo9e$ 
to  a  sensible  degree  in  a  few  days  its  electro-contractility ,  the  lesion  is  in  a 
nerve-tntnk.  In  recognizing,  however,  these  peripheral  palsies,  it  must  not 
be  forgotten  that  the  injury  to  the  nerve  may  be  very  deeply  situated, — even 
within  the  membranes  or  substance  of  the  nerve-centres.  This  is  especially 
to  be  borne  in  mind  when  it  is  a  cerebral  nerve  that  is  affected.  Thus, 
a  tumor  situated  in  a  superficial  portion  of  the  brain  may  press  upon  the 
fibres  of  a  nerve  just  as  they  are  collecting  together  previous  to  leaving 
the  brain,  and  Xhe  result  will  be  a  palsy  which  is  really  a  peripheral  one, 
although  the  tumor  is  in  the  nerve-centre.  A  similar  thing  may  happen 
to  the  spinal  cord :  thus,  I  have  seen,  in  spinal  congestion  giving  origin  to 
meningeal  apoplexy,  rapid  and  total  destruction  of  the  electro-muscular 
contractility  in  the  lower  extremities,  from  the  pressure  of  the  clots  upon 
the  Cauda  equina. 

The  persistence  of  the  muscular  contractility  intact  for  some  weeks  after 
the  occurrence  of  a  palsy  depending  upon  an  organic  lesion,  proves  that 
the  disease  is  of  cerebral  origin,  or,  being  spinal,  is  of  such  nature  as  not 
to  compromise  seriously  the  trophic  nerves  of  the  cord. 

In  applying  these  rules,  it  must  not  be  forgotten  that  whenever  a  muscle 
is  not  used  it  loses  its  contractile  power,  so  that  even  in  paralysis  from  cere- 
bral hemorrhages  the  muscles  finally  degenerate,  although  this  degeneration 
is  rarely  so  complete  as  in  peripheral  palsies.  It  is  not  the  fact  of  degener- 
ation, but  its  degree,  and  especially  the  period  of  time  which  elapses  between 
its  occurrence  and  the  commencement  of  the  paralysis,  which  is  the  im- 
portant factor  in  the  diagnosis.  In  cerebral  palsies  no  distinct  loss  of  func- 
tional activity  in  the  muscles  is  usually  perceived  sooner  than  six  weeks  after 
the  onset  of  the  attack,  and  even  after  years  have  elapsed  s(»nie  n»spon!?c 
may  often  be  elicited  by  strong  slowly-iriterruj)ted  or  reversed  currents. 

There  are  certain  palsies  in  which  the  electro-muscular  contractility  b 
really  or  apparently  above  normal.  Very  frequently  the  excessive  contrac- 
tions produced  are  not  so  markedly  in  the  muscles  to  which  the  currents  are 
applied  as  in  other  muscles,  whose  movenieuts  are  in  reality  reflex  in  their 
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oaturc.  In  all  these  cases  the  probabilities  are  that  there  is  a  condition  of 
acute  hjpcraemia  or  of  excessive  functional  irritability  of  the  spinal  cord. 

In  regard  to  certain  so-called  functional  palsies ;  in  diphtheritic  paralytia 
the  irritability  of  the  muscles  is  oflen  diminished  and  sometimes  destroyed  ; 
in  lead  palsy  it  is  generally  lost,  and,  curiously  enough,  according  to  my 
own  observation  the  muscles  may  recover  to  a  marked  degree  the  power 
of  voluntary  motion,  without  a  corresponding  restoration  of  their  normal 
electrical  relations. 

In  hysterical  paralysis  any  aid  to  diagnosis  is  oflen  of  very  great  value ; 
and  it  has  been  asserted  that  in  this  class  of  palsies  the  preservation  of 
electro-contractility  with  loss  of  electro-sensibility  is  always  present,  and  is 
of  diagnostic  import.  My  experience,  however,  is  very  positive  that  in 
hysterical  palsy  both  electro-contractility  and  electro-sensibility  are  frequently 
normal.  When,  however,  the  paralyzed  muscle  responds  to  galvanic  cur- 
rents, and  the  patient  is  to  a  great  extent,  or  altogether,  insensible  to  their 
passage,  a  very  positive  diagnosis  of  hysteria  may  be  given.  The  electro- 
contractility  is  never  seriously  compromised  in  hysterical  palsy. 

In  using  galvanbm  as  an  aid  in  prognosis,  the  condition  of  the  muscular 
contractility  is  always  to  be  considered  in  conjunction  with  the  nature  of  the 
lesion  and  the  length  of  time  it  has  existed. 

Taking  first  ordinary  hemiplegia  as  the  type  of  cerebral  palsies,  it  must 
be  borne  in  mind  that  the  actual  existent  amount  of  paralysb  is  really  the 
product  of  two  essentially  different  factor?.  The  nerve-centre  is  primarily 
damaged,  and  afler  a  time  the  muscle  also  suffers  loss  of  structural  integrity 
from  want  of  use.  The  restoration  of  the  nerve-centre  does  not  necessarily 
involve  the  restoration  of  the  muscle,  so  that  in  a  case  of  hemiplegia  of  some 
standing  the  cerebrum  may  have  recovered  itself  partially  or  entirely,  and 
yet  the  muscle  be  in  such  a  state  of  degeneration  as  to  be  unable  to  respond 
to  the  impulse  transmitted  to  it  from  the  nerve-centre. 

Under  these  circumstances,  galvanic  treatment,  although  unable  to  affect 
to  any  extent  the  nerve-centres,  does  great  good  by  restoring  the  muscular 
tone.  It  is  manifestly  impossible  in  such  a  case  to  determine  before  treatment 
how  far  the  nerve-centre  has  recovered  itself,  or,  in  other  words,  to  what 
extent  the  existing  paralysis  is  of  centric  and  to  what  extent  it  is  of  muscu- 
lar origin.  When,  in  a  case  of  apoplectic  hemiplegia,  there  is  no  recovery  at 
all  of  the  power  of  voluntary  movement  after  the  lapse  of  six  weeks,  the 
prospect  of  decided  improvement  from  electrical  treatment  is  very  gloomy, 
because  the  probabilities  are  altogether  in  favor  of  the  existence  of  a  serious, 
persistent  centric  lesion.  If,  however,  there  is  some  motion,  the  probabili- 
ties of  improvement  are  inversely  proportionate  to  the  structural  health  of 
the  muscles.  If  the  tone  and  the  electro-contractility  of  these  are  normal, 
the  centric  factor  is  the  chief  one  in  the  production  of  the  paralysis,  and 
little  good  is  to  be  achieved  by  the  use  of  the  galvanic  current.  On  the 
other  hand,  if  the  muscles  have  undergone  a  very  decided  degeneration,  much 
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good  18  to  be  expected.  No  hopes  of  absolute  cure  should,  however,  be  heM 
out,  because,  in  the  great  mtgority  of  cases,  after  the  muscles  have  been  fully 
restored  the  nerve-centre  is  found  to  be  more  or  less  damaged.  The  improve- 
ment under  the  use  of  electricity  is  usually  at  first  rapid,  but  after  a  time 
ceases  altogether,  because,  the  muscles  having  recovered  their  tone,  it  is  not 
possible  to  affect,  to  any  great  extent,  the  sole  remaining  cause  of  the 
paralysis, — t'.e.,  the  centric  lesion.  Under  these  circumstances  it  is  useless 
to  continue  treatment. 

In  in/ant  tie  paralysis^  early  in  the  attack  the  galvanic  current  b  of  little 
value  in  deteniiining  the  prognosis,  excepting  that  the  general  law  is,  that 
the  more  rapidly  electro-contractility  is  lost,  the  more  serious  is  the  case.  In 
advanced  cases,  the  duration  of  the  attack  and  the  condition  of  the  electro- 
contractility  in  the  muscles  are  both  to  be  considered.  If  no  response  at  all 
to  an  electric  current  can  be  obtained,  the  prognosis  is  always  very  grave; 
although  even  under  such  circumstances  a  decided  improvement  has  occurred 
in  a  small  percentage  of  the  cases  I  have  treated.  If  the  case  be  an  old  one, 
the  preservation  of  some  degree  of  electro-contractility  indicates  that  the 
structural  lesion  in  the  cord  is  not  a  fatal  one ;  and  as,  under  these  circom- 
stances,  the  muscles  can  always  be  more  or  less  perfectly  restored,  the  pros- 
pect of  improvement  is  very  good.  The  preservation  of  electro-contractility 
late  in  the  disorder,  when  the  centric  lesion  is  no  longer  progressing,  is  of 
much  more  import  than  it  is  in  the  first  few  weeks  or  months  of  the  case, 
when  the  contnil  trouble  may  be  increasing. 

In  ])aipheral  palsies  the  prognosis  depends  rather  upon  the  nature  of  the 
nerve-lesion  than  upon  the  condition  of  the  muscle ;  but  it  must  bo  remem- 
bered that  when  a  muscle  has  absolutely  lost  its  power  of  responding  to 
any  electrical  current  itfl  restoration  is  always  a  matter  of  difficulty  and  of 
some  douht. 

In  regard  to  therapensis^  the  first  point  to  be  determined  in  acute  cases  is, 
very  often,  when  to  commence  electrical  treatment.  When  the  lesion  is  of 
such  nature  as  not  to  provoke  any  irritation  of  the  nerve-centre,  no  time 
should  be  luj?t.  Thus,  if  a  man  is  unable  to  use  his  arm  because  he  has 
slept  with  it  under  his  head  and  thereby  paralyzed  the  nerve  by  pressure, 
galvanism  should  be  at  once  employed. 

When,  however,  the  lesion  is  of  such  character  as  of  necessity  to  irritate 
the  norvo-centros,  the  case  is  different.  The  local  stimulation  of  the  periph- 
cnil  nerve-fibres  by  the  electrical  current  does,  in  some  way  not  yet  defi- 
nitely understood,  affect  the  nutrition  of  the  nerve-centres ;  and  when  these 
nerve-centres  are  in  a  state  of  active  excitement  or  inflammation,  a  perij>heral 
galvafiic  irritation  may  do  serious  injury.  Hence  the  rule  that  when  an 
acute  palj*y  is  connected  with  active  irritation  of  the  nerve-centres,  galvanism 
should  not  be  used  upon  the  muscles  until  the  centric  disturbance  has  sub- 
sided. Thus,  in  hemiplegia  from  cerebral  hemorrhage  the  muscles  must 
be  allowed  to  rest  not  only  until  all  symptoms  of  centric  irritation  have 
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passed  away,  but  also  until  the  brain  has  become  so  accustomed  to  the  clot 
that  the  latter  no  longer  acts  as  a  foreign  body.  It  is  usually  from  three 
to  six  weeks  before  electricity  can  be  used  with  advantage  in  these  cases. 
Again,  in  acute  cerehritis,  cei-ebral  or  spinal  meningitis,  and  myelitis^  the 
employment  of  galvanic  currents  should  be  strictly  forbidden  until  a  stage 
is  reached  when  the  effects  of  the  inflammation,  and  not  the  inflammation 
itself,  arc  to  be  dealt  with. 

When  it  has  been  decided  to  commence  the  use  of  galvanism,  it  is  next  to 
be  determined  what  current  shall  be  employed.  It  has  already  been  shown 
that  there  are  no  inherent  mysterious  differences  in  the  various  currents ; 
yet  there  is  a  practical  difference,  and  the  clinical  rule  of  choice  is,  Altoays 
select  that  current  which  produces  the  greatest  number  of  muscular  contrac- 
tions with  the  least  amount  of  pain  ;  trying  the  rapidly-interrupted  faradic  or 
the  rapidly-interrupted  chemical  current,  and  the  slowly-interrupted  faradic 
or  the  slowly-interrupted  chemical  current,  and  always,  when  these  fail  to 
elicit  response,  the  slowly-reversed  chemical  current,  which,  if  necessary, 
may  be  increased  in  strength  until  the  patient  can  no  longer  bear  the  pain. 

The  current  having  been  selected,  the  individual  muscles  must  be  gal- 
vanized at  each  stance. 

After  what  has  been  said  previously,  it  is  not  necessary  to  speak  at  this 
point  as  to  the  best  methods  of  applying  the  currents  to  the  muscles,  but 
only  to  insist  upon  the  fact  that  it  is  not  so  much  the  electricity  as  the  con- 
tractions induced  by  it  which  benefit  the  palsied  parts,  and  that  consequently 
the  electro-motor  points  of  the  muscles  should  always  be  separately  reached. 
The  diagrams  given  in  the  Appendix  will  point  out  more  clearly  than  would 
pages  of  description  the  approximate  positions  of  the  motor  points,  which 
vary  somewhat  in  their  location  in  various  individuals.  Some  deep-seated 
muscles  we  are  not  able  to  reach  directly,  but  we  can  reach  them  indirectly 
by  galvanizing  the  nerves  which  supply  them. 

There  are  certain  precautionary  rules  which  must  never  be  lost  sight  of 
in  the  galvanic  treatment  of  palsies.  Pain  is  an  evil,  and  its  infliction  is 
always  to  be  avoided  as  far  as  possible.  Hence  the  rule  never  to  use  stronger 
currents  than  is  necessary.  It  is  very  possible  to  fatigue  a  healthy  muscle, 
much  more  a  diseased  one.  A  weak  muscle  may  be  greatly  injured  by  being 
over- fatigued.  Hence  the  rule  that  currents  are  not  to  be  applied  to  muscles 
sufllciently  long  at  a  time  to  induce  fatigue.  In  general,  an  electrical  s^^'ance 
should  last  from  ten  to  twenty  minutes,  no  one  muscle  being  subjected  to  the 
currents  for  more  than  five  minutes,  and  it  may  be  repeated  daily,  or  three 
times  a  week. 

Sensory  System. — Affections  of  the  sensory  nerves  are  of  three  kinds, — 
pain,  hyperaesthesia,  and  anaesthesia.  There  are,  of  course,  distinct  states  or 
disorders,  which  may  exist  separately  or  conjointly :  as  an  instance  of  the  co- 
existence of  pain  and  anaesthesia  may  be  mentioned  the  anaesthesia  dolorosa 
of  Bomberg.   The  use  of  electricity  for  the  relief  of  these  disorders  is  almost 


638  FORCES 

entirely  empirical, — indeed,  is  often  purely  experimental  in  an  individual  case, 
as  no  clinical  laws  regulating  the  use  or  enabling  us  to  decide  as  to  the 
applicability  of  the  agency  have  as  yet  been  worked  out. 

It  may  be  laid  down,  however,  as  an  axiom,  that  the  galvanic  current  is 
powerless  to  relieve  the  pain  of  phlegmonous  inflammations,  and  that  its 
use  should  be  restricted  chiefly  to  nervous  pain  or  neuralgia.  It  b  also  true 
that  the  currents  are  possessed  of  no  therapeutic  power  over  neuralgia  de- 
pendent upon  central  organic  lesions;  this  is  also  probably  true  of  such 
neuralgias  as  migraine,  malarial  heniicrania,  and  toxic  neuralgias,  in  which, 
although  there  is  no  perceptible  organic  lesion,  there  is  some  deep-seated, 
inherent  deficiency  either  in  the  central  nervous  system  or  in  the  constitution 
or  condition  of  the  patient. 

In  rheumatic  neuralgias,  such  as  sciatica,  electricity  sometimes  does 
great  good,  but  perhaps  more  oflen  fails.  I  have  seen  it  effect  the  greatest 
good,  and  I  have  seen  it  aggravate  the  disorder.  My  experience  has  not 
been  sufficient  to  allow  me  to  speak  authoritatively,  but  it  appears  to  indicate 
that  the  currents  are  most  successful  when  the  stage  of  acute  inflammation  is 
past  and  when  the  pain  is  maintained  by  some  persistent  condition  or  habit 
of  the  nerve-trunk.  In  regard  to  the  selection  of  the  current,  my  expe- 
rience is  that  it  must  be  purely  empirical.  The  most  usually  successful  is  a 
very  mild  (four  to  eight  cells)  chemical  current,  which  should  be  passed 
steadily  for  ten  minutes  down  the  nerves.  It  should  not  be  so  strong  as 
to  give  actual  pain,  and  must  not  be  interrupted.  As  in  the  great  majority 
of  cases  this  method  of  application  yields  the  best  results,  it  should  always 
be  tried  first.  When  it  does  good,  it  nearly  always  affords  relief  after,  at 
the  most,  two  or  three  sittings.  Some  cases  receive  most  benefit  from  a 
rapidly-interrupted  faradic  current,  which  should  therefore  be  tried  if  the 
continuous  current  fail.  To  the  employment  of  electricity  should  of  course 
always  be  added  the  proper  constitutional  treatment  of  the  case. 

In  hysteria^  in  some  cases  whose  nature  is  very  obscure,  and  rarely  as  a 
sequela  or  result  of  a  serious  cerebral  or  spinal  lesion,  which  may  have  been 
more  or  less  completely  recovered  from,  there  exist  local  anesthesias  of  the 
skin.  When  these  are  not  dependent  upon  a  too  serious  organic  lesion,  they 
are  often  very  much  benefited,  or  even  cured,  by  the  use  of  the  electric  brush. 
This  should  be  large  and  composed  of  fine  wires,  whilst  the  other  electrode 
should  consist  of  a  large,  well-wetted  sponge,  placed  upon  a  distant  part  of 
the  body.  Either  the  faradic  or  the  chemical  current  may  be  employed ;  in 
cither  cjise  it  should  be  a  very  strong  one. 

Application  to  the  Nerve-Centres,  and  Use  as  a  Tonic. — Gal- 
vanism in  various  forms  has  been  applied  locally  to  the  nerve-centres  in 
various  diseases.  In  regard  to  the  brain,  I  have  never  yet  met  with  any 
clear  clinical  evidence  of  g(X)d  having  been  accomplished;  and,  with  our 
present  physiological  knowledge,  it  is  difficult  to  imagine  in  what  way  or 
under  what  circumstances  cerebral  galvanization  can  produce  good  results 
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Od  the  other  hand,  harm  certainly  has  been  wrought  by  the  application  of 
strong  currents  to  the  head.  Galvanic  currents  passed  through  the  brain  can 
act  only  as  irritants,  and  I  agree  entirely  with  the  dictum  of  Cyon  (Principes 
cT Electrotkdrapie,  Paris,  1873),  that  galvanization  of  the  head  ought  to  be 
abandoned. 

An  enormous  amount  of  influence  in  all  sorts  of  diseases  has  been  claimed 
for  the  so-called  galvanization  of  the  sympathetic.  In  this  application  an 
olive-shaped  electrode  is  pressed  firmly  into  the  auriculo-maxillary  fossa, 
whilst  a  large  sponge  electrode  is  placed  over  or  by  the  side  of  the  sixth  and 
seventh  cervical  vertebras.  For  anatomical  reasons,  I  do  not  believe  it  possible 
in  this  method  to  affect  the  upper  cervical  sympathetic  ganglion ;  and  the 
physiological  and  clinical  evidence  seems  to  me  to  point  to  the  same  con- 
clusion. The  ganglion  is  placed  deeply  beneath  the  carotid  artery,  and  so 
situated  that  any  current  traversing  it  en  route  to  the  other  pole,  as  usually 
applied,  would  have  to  pass  through  the  vertebrce.  The  laws  of  electrical 
conduction,  however,  show  that  the  currents  would  seek  the  routes  of  least 
resistance,  so  that  it  is  a  priori  improbable  that  any  appreciable  portion  of 
the  galvanism  would  pass  through  the  ganglion. 

Leaving  all  this  aside,  the  physiological  proof  that  the  currents  of  appre- 
ciable power  do  not  reach  the  ganglion  are,  to  my  mind,  very  absolute.  When 
the  slightest  galvanic  stimulus  is  applied  to  the  bared  ganglion,  the  results 
which  follow  are  uniform,  constant,  and  so  apparent  that  a  child  can  see 
them :  they  are  dilatation  of  the  pupil,  and  contraction  of  the  vessels  of  the 
eye,  ear,  etc.,  and  nothing  more.  These  results  do  not  follow  the  application 
of  the  currents  in  man,  as  above  described.  It  has  been  asserted  that  the 
vessels  of  the  retina  have  been  seen  to  contract;  but  Prof  William  F. 
Norris,  one  of  the  best  ophthalmologists  in  the  country,  has  very  closely 
observed  the  retinal  vessels  under  these  circumstances,  and  has  never  been 
able  to  detect  the  slightest  change.  Moreover,  some  of  the  observers  who 
have  seen  the  vessels  alter  state  that  they  dilate,  while  others  affirm  that 
they  contract,  or  that  they  sometimes  contract  and  sometimes  dilate.  If  the 
vessels  change  under  the  influence  of  the  current,  why  does  not  the  pupil  ? 
Any  unprejudiced  observer  can  be  convinced  at  once  that  it  does  not  alter, 
and  any  prejudiced  and  not  very  skilful  ophthalmologist  may  find  in  the 
retinal  vessels  what  he  expects.  Drs.  Beard  and  Kockwell  strongly  insist 
upon  the  possibility  of  galvanizing  the  cervical  sympathetic,  yet  they  ac- 
knowledge {loc.  cit,y  p.  129)  **  that  the  ordinary  therapeutical  measures  for 
electriadng  the  sympathetics  do  not  produce  the  same  effects  as  electrizing 
the  ganglia.''  This  being  so,  it  would  seem  unnecessary  to  discuss  the  sub- 
ject further :  yet  I  shall  analyze  somewhat  the  evidence  upon  which  the 
gentlemen  mentioned,  along  with  other  electro-therapeutists,  rest  an  opinion 
so  seemingly  opposed  to  all  scientific  induction.  This  evidence,  as  founded 
on  the  large  series  of  experiments  of  Drs.  Beard  and  Rockwell,  is  embraeed 
in  the  following  paragraphs : 
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First.  The  alleged  action  on  the  retinal  vessels. 

Second.  A  hypnotic  effect  was  sometimes  perceptible,  but  only  in  the  Teiy 
nervous  and  impressionable. 

Third.  A  sensible  perspiration  was  caused  when  very  strong  currents  were 
used. 

Fourth.  The  pulse  was  sometimes  accelerated,  sometimes  slackened. 

In  regard  to  the  evidence  contained  in  the  first  paragraph ;  as  alreadj 
stated,  the  results  of  observations  are  altogether  contradictory,  even  Beard  and 
Rockwell  stating  that  ^*  much  seemed  to  depend  on  the  temperament  and  con- 
dition of  the  individual ;  what  would  cause  contraction  in  one  would  cause 
dilatation  in  another."  The  changes  in  the  retinal  vessels  could  not,  under 
these  circumstances,  have  been  due  to  an  action  of  the  galvanism  upon  a  gan- 
glion, stimulation  of  which  alwaya  produces  contraction  of  the  vessels: 
evidently,  if  alterations  of  the  vessels  really  occurred,  they  were  the  results 
of  psychical  or  other  influences,  and  not  directly  due  to  the  galvanic  current. 

As  none  of  the  phenomena  mentioned  in  the  second,  third,  and  fourth 
propositions  are  produced  when  the  bared  ganglia  is  galvanized,  and  as  all  of 
them  are  producible  by  pain  or  nervous  excitement,  it  seems  very  plain  that, 
like  the  asserted  retinal  changes,  they  must  have  had  their  origin  in  the 
psychical  disturbance  of  observer  or  patient. 

Very  great  therapeutic  value  has  been  attached  by  various  writers  to  the 
effect  0?  galvanization  of  the  spitial  cord.  As  in  the  case  of  the  sympathetic, 
most  opposit<3  opinions  are  held  by  equally  high  authorities :  one  asserting 
that  a  downward  spinal  current  dilates  and  an  upward  one  contracts  the 
vessels  of  the  cord,  whilst  another  most  strenuously  insists  that  upward  cur- 
rents contract  the  vessels  and  downward  currents  dilate  them.  The  same 
line  of  reasoning  that  has  here  been  given  in  regard  to  the  sym})athctic 
nerve  applies  to  the  spinal  cord.  The  infinitely  weak  current  formed  be- 
tween a  silver  grooved  director  and  a  pair  of  iron  forceps,  moistened  with 
the  fluid  of  the  body,  will  induce  when  applied  to  the  bared  cord  very 
distinct  evidences  of  functional  excitement,  in  the  form  of  spasms  ;  and  yet 
no  current  I  have  ever  been  able  to  apply  to  the  spine  in  patients  has  ever 
caused  a  tremor  in  the  muscles  other  than  those  of  the  back.  If  spinal  cur- 
rents do  good  directly,  I  conceive  it  must  be  by  an  action  upon  the  nerve- 
peripheries  ;  for  it  is  entirely  possible  that  such  an  action  may  affect  the 
nutrition  of  tlie  cord.  Moreover,  in  some  of  the  diseases  in  which  the 
measure  has  been  practiced  with  most  success,  the  very  great  power  of  the 
emotions  is  notorious ;  and  I  conceive  electricity  often  cures  by  acting  on  the 
mental  or  moral  nature.  Of  course  the  cure  may  be  no  less  real  and  im- 
portant on  this  account.  In  that  peculiar  affection  allied  to  hysteria,  variously 
known  as  spinal  irritation,  spinal  anstmia,  etc.,  I  have  seen  the  application 
of  electricity  to  the  back  of  the  greatest  service.  Sometimes  a  rapidly-inter- 
rupted, strong  fanidic  current  has  appeared  to  be  most  effectual ;  some- 
times a  moderate,  continuous  chemical  current  has  best  suited  the  case.     In 
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spinal  con^esHan,  and  in  chronic  gpinal  inflammations  of  all  forms,  I  have 
nsed  downward  chemical  currents  in  a  large  number  of  cases,  but  in  every 
instance  other  measures  were  at  the  same  time  employed,  and  only  in  a  very 
few  cases  has  there  been  any  definite  evidence  of  the  galvanism  being  of  any 
service.  From  ten  to  twenty-five  cells  may  be  employed,  the  positive  pole 
being  applied  for  fifteen  to  twenty  minutes  upon  the  nape  of  the  neck,  the 
negative  over  the  coccyx  or  on  the  centre  of  the  lumbar  vertebrae. 

It  has  recently  been  claimed  that  galvanism  has  very  great  tonic  powers, 
and  may  be  used  as  such  in  cases  of  simple  debility  or  nervous  exhaustion 
without  any  definite  lesions.  From  what  we  know  of  its  physiological 
action,  it  is  reasonable  to  suppose  that  the  force  must  be  able  to  modify  the 
circulation  of  every  part  that  has  muscular  fibres  in  itself  or  in  its  blood- 
vessels ;  and  such  parts  constitute  the  great  bulk  of  the  body.  It  is,  there- 
fore, not  unreasonable  that  galvanism  may  influence  general  nutrition  indi- 
rectly, and  it  is  of  course  in  no  way  impossible  that  it  has  a  more  direct 
action  on  the  general  nutrition,  as  has  been  asserted  by  several  recent 
observers,  especially  by  Beard  and  Rockwell.*  These  latter  observers  em- 
ploy two  methods  of  application,  which  they  denominate  general  faradization 
and  central  galvanization.  In  the  employment  of  electricity  as  a  general 
tonic  I  have  not  as  yet  had  sufficient  clinical  experience  to  warrant  an 
opinion,  having  hitherto  used  it  only  in  conjunction  with  other  measures ; 
and  I  therefore  shall  here  simply  indicate  the  two  methods  of  application  as 
practiced  by  the  electro-therapeutists  just  mentioned. 

General  Faradization. — In  practicing  this,  the  patient  should  put  the 
feet  upon  a  copper  plate,  which  serves  as  one  electrode,  or  should  have  a 
large,  moistened  sponge  placed  over  the  coccyx,  whilst  a  large  sponge  elec- 
trode is  passed  over  the  surface  of  the  body.  The  movable  electrode  should 
be  first  placed  upon  the  forehead,  then  back  of  the  ears,  a  mild  current  being 
used.  It  may  then  be  pressed  firmly  over  the  sixth  and  seventh  cervical  ver- 
tebras, and  a  powerful  current  employed ;  then  it  should  be  passed  to  the 
posterior  cervical  triangle  just  by  the  posterior  border  of  the  stemo-cleido- 
mastoid  muscle;  then  to  the  middle  of  the  spine,  where  very  strong  cur- 
rents are  usually  well  borne ;  then  down  the  chest  to  the  pit  of  the  stomach, 
and  finally  to  the  extremities.  Beard  and  B.ockwelI  give  the  following 
as  the  usual  length  and  proportion  of  the  stance :  head,  one  minute  ;  neck 
and  cervical  spine,  four  minutes;  back,  three  minutes;  abdomen,  three 
minutes ;  upper  and  lower  extremities,  four  minutes. 

In  employing  this  method,  at  first  the  currents  should  not  be  too  power- 
ful, afterwards  they  should  be  made  as  strong  as  can  be  borne  without  pain. 
The  stances  should  be  held  two  or  three  times  a  week. 

Central  Galvanization, — "  The  object  in  central  galvanization  is  to  bring 

*  A  Practical  Treatise  on  the  Medical  and  Surgical  Uses  of  Electricity.    New  York: 
Wm.  Wood  St  Co.    1875. 
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the  whole  central  neirous  system — the  brain,  sympathetio  and  spinal  oord,  as 
well  as  the  pneumogastrio  and  depressor  nerves — ^nnder  the  inflnenoe  of  the 
galvanic  current  One  pole  (usually  the  native)  is  placed  at  the  epigas- 
trium,  while  the  other  is  passed  over  the  forehead  and  top  of  the  head,  by 
the  inner  borders  of  the  stemo-cleido-mastoid  muscles,  from  the  mastoid 
fossa  to  the  sternum,  at  the  nape  of  the  neck,  and  down  the  entire  length  of 
the  spine*"  In  applying  the  pole  to  the  head,  the  hair  should  be  wetted,  or, 
if  this  be  objected  to,  the  application  should  be  made  to  the  top  of  the  head, 
locally  dampened,  and  over  the  prominences  back  of  the  ears.  Care  should 
be  taken  not  to  interrupt  the  current,  and  in  increasing  it  to  use  the  rheostat 
no  oftener  than  is  absolutely  necessary.  The  stance  should  be  repeated  twice 
or  three  times  a  week,  and  should  be  arranged  as  follows :  head,  one  to  two 
minutes  (six  to  eight  cells) ;  neck,  both  sides,  one  to  five  minutes  (ten  to 
fifteen  cells) ;  back,  three  to  six  minutes  (ten  to  thirty  cells). 

In  regard  to  the  choice  of  these  plans,  Beard  and  Rockwell  affirm  ihat 
general  faradisation  is  to  be  preferred  where  great  muicitlar  debility  exists ; 
central*  galvanization  where  there  is  rather  a  nervouB  exhaustion,  as  in  Ayt- 
ieria  and  chorect^  hypochondriaBiSf  etc.  In  many  cases  the  best  effects  are 
to  be  obtained  by  alternating  the  modes  of  application,  either  from  day  to 
day  or  from  week  to  week. 
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ON   THE  ART   OF   PRESCRIBING   MEDICINES. 

In  the  practical  use  of  remedies,  very  much  depends  upon  the  methods 
of  their  combination,  and,  so  far  as  concerns  the  reputation  of  the  physician, 
no  little  importance  is  to  be  attached  to  the  mere  prescription- writing.  The 
recipes  of  the  master  are  very  widely  seen,  and  he  who  is  incorrect  in  the 
grammar  or  spelling  of  his  English  or  Latin,  or  departs  without  reason  from 
the  traditional  forms,  lays  himself  open  to  ridicule,  than  which  nothing  is 
more  damaging.  A  crooked,  bad  chirography  is  the  traditional  mark  of 
learning ;  but  absolute  plainness  should  be  a  sine  quQ,  non  in  the  writer  of 
prescriptions.  This  should  also  apply  to  abbreviations :  these  should  be  of 
such  a  character  as  not  only  to  be  readily  made  out,  but  also  to  be  so  evident 
as  to  afford  no  shelter  to  the  apothecary  whose  carelessness  has  led  to  serious 
error.  In  the  case  of  alkaloids  and  other  powerful  remedies,  the  chief  name 
at  least  should  be  written  in  full.  In  writing  the  prescription,  all  the  in- 
gredients should  first  be  put  down,  then  the  number  of  doses  should  be 
decided  upon,  and  the  individual  amounts  of  each  substance  marked  seriatim. 
It  is  a  very  good  custom  always  to  place  first  upon  the  list  the  strongest  of 
the  drugs  employed.  Without  further  comment,  the  following  recipes  are 
appended,  simply  as  examples  of  the  method  of  writing  prescriptions :  the 
first  two  only  arc  given  in  full,  with  date,  signature,  etc. : 


John  Smith,  Esq. 
R  Tr.  cantharidia,  fjss; 
Tr.  ferri  chlor.,  fgsa. 
M. 
S. — Fifteen  drops  three  times  a  day. 
July  1,  1875.  S.  W.  W. 

J^  01.  morrhusB,  fjii ; 

01.  amygdalsB  araara?,  gtt.  vi ; 

Macil.  acaciae,  f^iv. 
M.  et  ft.  emolfl. 
S. — Tablespoonful  three  times  a  day. 

^  Gerst.  oantharidis,  q.  s. 
Ft.  emplastnim  iii  X  !▼  unc. 
S. — Use  M  directed. 


Jno.  Jones,  Esq. 
R  Syr.  scillae, 

Syr.  senega?,  fiu  f^i ; 
Liq.  morphia?  fulph.,  f,^s8; 
Syr.  tolutan.,  q.  s.  ad  f^iii. 
M. 
S. — Dessertspoonful  four  times  a  day. 
July  1,  187o.  R.  S.  T. 

5^  Extr.  chircttae,  gr.  xx  ; 
StrychnisB,  gr.  i ; 
Ferri  pulv.,  ^\  ; 
Oleores.  pipcris,  gr.  viii. 
M.  et  ft.  mas.  in  pil.  xx  div. 
S. — One  before  meals. 
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^  Quiniie  sulph.,  gr.  xxxri; 

Tr.  ferrichloridi,  f3iii; 

GlycerinaCy 

Syrapi,  ii  f^iss. 
M. 
S. — De98crtspoonfaI  after  meals. 

^  Iljdrerg.  chl.  mitis,  gr.  ri ; 

Saccbari,  q.  s. 

M.  et  ft.  pulv.  vi. 

?. — Use  as  directed. 

"Qi  Acidi  tannici,  ^'u 
Ft.  pulv.  in  chart.  W  dir. 
S. — Use  as  directed. 


K  Extr.  coloojnth.  eomp^  gr.  zii ; 
Extr.  belladonnae,  gr.  ii; 
Aides,  gr.  zviii ; 
01.  caryophyl.,  ^t.  xu. 
M.  et  ft.  pil.  zii. 
S. — One  at  bedtime. 

R  Scnnse,  ^iii; 

Magnesii  sulphatisy 
MannsB,  U  ^aa ; 
Fcenioaliy  3i  i 
Aqase  bullieDtis,  Osa. 
Maoera  per  horam  in  rmse  leriter  eUoM 
et  cola. 

S. — Black  Draught.    Dose. — A  teAeapfol 
every  six  honrs,  until  it  operates.* 


The  art  of  combining  remedies  is  not  a  difficult  one ;  but  in  practice  cer- 
tain principles  should  not  be  lost  sight  of.  Chief  of  these  are,  to  prescribe  as 
few  remedies  as  possible,  and  to  use  no  powerful  drug  without  a  very  distinct 
idea  of* what  it  is  intended  to  do.  Whenever  it  is  desired  to  give  a  power- 
ful remedy  in  increasing  doses  until  its  physiological  effect  is  produced,  it 
should  always  be  given  by  itself.  Thus,  it  may  be  necessary  to  give  arsenic 
so  as  to  impress  the  system,  at  the  same  time  that  iron  is  indicated ;  but  the 
two  remedies  should  be  given  separately,  so  that  the  dose  of  either  can  be 
increosod  or  diminished  independently  of  the  other. 

The  principles  of  combination,  formulated  below,  were  long  ago  enunciated 
by  Dr.  Paris,  but  arc  to-day  as  imperative  as  ever.    Medicines  are  combined : 

First.  To  augment,  correct,  or  modify  the  action  of  a  medicine.  Thus, 
jmrirtitives  act  much  more  kindly  when  a  number  of  them  are  united  to- 
gctlhT.  The  chief  reiuson  of  this  probably  is,  that  as  different  remedies 
afVcirt  different  portions  of  the  jrut.  the  whole  intestine  is  best  reached  by  a 
union  of  the  diverse  substances.  It  ma}'  take  an  intense  irritation  of  the 
mucous  membrane  to  purjre  as  actively  as  does  a  mild  irritation  of  both  the 
mucous  membrane  and  the  muscular  coat.  In  the  case  of  neurotics,  the 
principle  has  a  very  limited  action,  because  so  many  of  this  class  of  reme- 
dies arc  ph ysiolojrically  more  or  less  antagonistic ;  yet  sometimes  the  prin- 
ciple can  be  advantageously  ajJijlied  :  thus,  the  anaesthesia  of  chloroform  or 
ether  may  be  prolonged  by  a  hypodermic  injection  of  morphia  j  and  chloral 
and  morphia  certainly  make  a  mixture  which  is  much  more  powerfully 
hypnotic  than  is  either  of  the  substances  separately. 

Second.  To  obtain  the  joint  action  of  two  or  more  diverse  remedies. 
Thus,  in  a  coujrh  mixture,  morphia  may  be  included  to  quiet  the  cough, 


♦  Thcsfi  prc?crii>tion8  are  printed  as  usually  written,  with  abbreTiation.<«.  The  full 
pi-nfcnccs  of  directions  to  the  apothecary  arc: — Mit«ce  ct  fiat  emulsio — Fiat  eiuplartnim 
iii  X  xiv  unciarum — Misce — Misce  et  fiat  inassa  in  pilulas  yiginti  dividendus — Misce  et 
fiat  pulvcrca  sex — Fiat  pulvia  in  ohartulas  duodccim  dividendus — Misee  et  flat  pilula 
duodecim. 
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whilst  ipecacuanha  and  squill  (in  accordance  with  the  first  principle)  are 
added  to  affect  the  mucous  membrane.  The  application  of  this  principle 
requires  caution,  or  the  practitioner  will  be  led  into  that  chief  abomination, 
polypharmacy.  It  is  worse  than  futile  to  attempt  to  prescribe  for  every 
symptom.  It  is  the  underlying  cause  of  the  disorder  or  the  under-stratum 
of  bodily  condition  which  must  be  sought  out  and  prescribed  for  simply. 

Third.  To  obtain  a  special  combination,  which  is  really  a  new  remedy,  or 
which  experience  has  shown  acts  almost  as  a  new  remedy.  Thus,  when  to 
iodide  of  potassium  in  solution  corrosive  sublimate  is  added,  a  new  chemical 
compound  is  formed,  which  experience  has  shown  to  be  of  great  value  in 
syphilitic  diseases.  Griffith's  autihectic  mixture  is  another  instance  of  the 
use  of  chemical  changes,  the  proto-carbonate  of  iron  being  formed  out  of 
the  sulphate  of  the  metal  and  the  carbonate  of  potassium.  In  the  famous 
Dover's  powder  no  chemical  change  occurs,  but  the  ordinary  action  of  opium 
upon  the  skin  is  so  enhanced  that  the  combination  may  be  looked  upon 
almost  as  a  new  remedy. 

Fourth,  To  afford  a  suitable  form.  Thus,  acacia  is  added  to  make  an 
emulsion,  or  confection  of  rose  to  make  a  pill.  In  the  choice  of  excipientfi, 
care  should  be  exercised  to  select  a  substance  free  from  medical  properties, 
having  no  chemical  incompatibility  with  the  medicinal  agent,  and  of  suitable 
physical  character.  Bread-crumbs  often  make  a  good  basis  for  pills ;  but 
with  nitrate  of  silver  they  are  chemically  incompatible,  on  account  of  the 
chlorides  in  them.  When  writing  a  prescription,  the  utmost  care  should  be 
taken  to  use  such  excipients  that  the  combination  should  not  only  be  attract- 
ive to  the  eye,  but  also  as  little  repulsive  to  the  palate  as  may  be.  When- 
ever possible,  the  pill  form  should  be  employed  with  bitter  or  disagreeable 
medicines.  The  pill  may  be  readily  coated  with  silver-foil ;  tonic  pills  may 
be  coated  with  iron  by  shaking  or  rolling  them  in  ferri  pulvis  whilst  soft 
and  sticky.  Sugar-coated  pills  and  *'  compressed  pills"  are  apt  to  get  so  hard 
and  insoluble  that  their  use  requires  caution.  In  regard  to  mixtures, 
flavoring  oils  should  be  freely  used,  and  the  power  of  glycerine  to  conceal 
the  disagreeable  taste  of  many  substances  should  be  remembered. 

Incompatibilities. — In  combining  remedies,  the  subject  of  incompatibilities 
must  never  be  lost  sight  of.  The  kinds  of  incompatibility  are  two  in  number, — 
physiological  and  chemical.  The  first  of  these  it  would  require  large  space 
to  discuss  fully,  and  any  one  familiar  with  the  text  of  the  book,  if  possessed 
of  the  slightest  reasoning  powers,  can  readily  make  all  necessary  deductions. 

In  many  works  on  materia  medica  long  lists  of  chemical  incompatibilities 
are  given  in  the  accounts  of  individual  drugs.  These  lists  have  seemed  to 
me  useless,  as  I  have  never  met  with  a  student  who  could  commit  and  retain 
them.  Moreover,  they  contain  so  much  matter  of  no  practical  use  that  the 
valuable  portion  is  hidden  out  of  sight.  A  certain  amount  of  chemical 
knowledge  is  essential  to  the  student,  and  is  not  to  be  taught  in  a  book  like 
the  present.     He  wl  o  would  ignorantly  combine  sulphuric  acid  and  a  car- 
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bonate  needs  to  re-study  bis  cbemical  text-book.  All  tbat  I  sball  do  here  is 
to  point  out  certain  principles  and  a  few  espocial  reactions.  Tbe  foUowiDg 
rules  may  serve  for  a  guide : 

Soluble  salts  wbicb  can,  by  mutual  decomposition,  form  an  insoluble 
compound,  will  undergo  such  decomposition  when  they  meet  in  solution, 
and  will  precipitate,  unless  in  some  very  rare  instances,  in  which  a  double 
salt  is  formed. 

Soluble  salts  which  are  not  capable  of  forming  an  insoluble  salt  neTer 
precipitate,  and  rarely  undergo  decomposition  when  they  meet  in  solution. 

Mineral  acids  decompose  salts  of  the  weaker  (carbonic,  acetic,  etc.)  acids, 
and  form  ethers  with  alcohol  and  alcoholic  preparations. 

Alkalies  precipitate  the  alkaloids  and  the  soluble  non-alkaline  metallic 
salts. 

GlucosideSj  such  as  santonin  and  colocynthin,  should  not  be  prescribed 
with  free  acids  or  emulsin. 

Tannic  acid  and  all  substances  containing  it  are  incompatible  with  alka- 
loids and  drugs  containing  them,  with  albumen  and  gelatine,  and  with  most 
soluble  metallic  salts  used  in  medicine. 

Iodine  and  soluble  iodides  are  incompatible  with  the  alkaloids  and  the 
substances  containing  them,  as  well  as  with  most  soluble  metallic  salts.  The 
iodide  of  polonium*  should  always  be  prescribed  alone,  or  only  in  combina- 
tion with  corrosive  sublimate  (with  which  it  forms  a  double  salt),  or  with 
iodine  itself. 

Tinctures  and  other  alcoholic  preparations  containing  resin  precipitate 
the  latter  when  water  is  added. 

Nitrate  of  silver  should  always  be  prescribed  alone,  or  in  combination 
with  opium  only.  Most  vegetable  extracts  decompose  it,  and  with  creasote 
it  is  Siiid  to  make  an  explosive  compound. 

Corrosive  sublimate  is  incompatible  with  almost  everything,  and  should 
be  given  in  simple  syrup ;  even  the  compound  syrup  of  sarsaparilla  is  said 
to  decompose  it. 

Sj/rup  of  squill  containing  acetic  acid  is  incompatible  with  carbonate  of 
ammonium,  but  not  with  the  chloride. 

Acetate  and  subacetate  of  lead  are  incompatible  with  almost  everything, 
but  are  nevertheless  frc(|uently  used  in  lotion  with  opium,  the  insoluble 
compound  formed  being  therapeutically  active. 

Vi  (jet able  infusions  are  generally  incomj)atible  with  metallic  salts. 


^^  Death  has  resulted  from  a  prescription  containiug  strychnia  and  iodide  of  pot&saium, 
all  the  alkaloid  being  taken  at  the  last  dose. 
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WEIGHTS  AND  MEASURES  OF  THE  UNITED  STATES  PHARMACOPffilA. 


Pound, 

lb 

S=3 

12  Ounces. 

Ounce, 

5 

BS> 

8  Drachms. 

Drachm, 

3 

=> 

3  Scruples. 

Scruple, 

9 

= 

20  Grains. 

Grain, 

«r- 

«a 

1  Grain. 

Gallon,  C 

Pint,  0 

FluidoUnce,  f^ 
Fluidracbm,  f^ 
Minim, 


8  Pints. 
16  Fluidounces. 

8  Fluidrachms. 
60  Minims. 

1  Minim. 


WEIGHTS  AND  MEASURES  OF  THE  METRICAL  OR  FRENCH  SYSTEM. 


One  Myriametre 
One  Kilometre 
One  Hectometre 
One  Decametre 
One  METRE 
One  Decimetre 
One  Centimetre 
One  Millimetre 


MEASURES  OF  LENGTH. 

10,000  Metres. 
1,000  Metres. 
100  Metres. 
10  Metres. 
the  ten-millionth  part  of  a  quarter  of  the  meridian  of  the  earth, 
the  tenth  part  of  one  Metre,  or  0.1  Metre, 
the  hundredth  part  of  one  Metre,  or  0.01  Metre, 
the  thousandth  part  of  one  Metre,  or  0.001  Metre. 


One  Myriagramme 
One  Kilogramme 
One  Hectogramme 
One  Decagramme 
One  GRAMME 
One  Decigramme 
One  Centigramme 
One  Milligramme 


WEIGHTS. 

10,000  Grammes. 
1,000  Grammes. 
100  Grammes. 
10  Grammes, 
the  weight  of  a  cubic  Centimetre  of  water  at  4^  0. 
the  tenth  part  of  one  Gramme,  or  0.1  Gramme, 
the  hundredth  part  of  one  Gramme,  or  0.01  Gramme, 
the  thousandth  part  of  one  Gramme,  or  0.001  Gramme. 


One  Myrialitre 
One  Kilolitre 
One  Hectolitre 
One  Decalitre 
One  LITRE 
One  Decilitre 
One  Centilitre 
One  Millitre 


MEASURES  OF  CAPACITY. 

10  cubic  Metres,  or  the  measure  of  10  Milliers  of  Water. 

1  cubic  Metre,  or  the  measure  of  1  Millier  of  Water. 

100  cubic  Decimetres,  or  the  measure  of  1  Quintal  of  Water. 

10  cubic  Decimetres,  or  the  measure  of  1  Myriagramme  of  Water. 

1  cubic  Decimetre,  or  the  measure  of  1  Kilogramme  of  Water. 

100  cubic  Centimetres,  or  the  measure  of  1  Hectogramme  of  Water. 

10  cubic  Centimetres,  or  the  measure  of  1  Decagramme  of  Water 

1  cubic  Centimetre,  or  the  measure  of  1  Gramme  of  Water. 
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RELATION  OP  WEIGHTS  AND  MEASURES  OP  THE  U.  8.  PHARMACOPffllA 

TO  EACH  OTHER. 


One  Pound 
One  Ounce 
One  Drachm 
One  Scruple 
One  Grain 
One  Gallon 
One  Pint 
One  Fluidounoo 
One  Fluidrachm 
One  Minim 


In  dittilled  water  at  the  temperature  of  60^. 

0.7900031  Pint  » 

1.0533376  Fluidounces  ==» 

1.0533376  Fluidrachms  » 


10.1265427  Pounds 
1.2658178  Pounds 
0.9493633  Ounce 
0.9493633  Drachm 


6067.2238 

506.6019 

63.2002 

21.0667 

1.0533 

58328.8862 

7291.1107 

455.6944 

56.0618 

0.0493 


Minims. 

Minims. 

Minims. 

Minims. 

Minims. 

Grains. 

Grains. 

Grains. 

Grains. 

Grain. 


RELATION  OF  MEASURES  OF  THE  U.  S.  PHARMACOPEIA  TO  CUBIC 

MEASURE. 


One  Gallon 

One  Pint 

One  Fluidonnoe 


a  231.  Cubic  Inches. 

=   28.875      Cubic  Inches. 
»     1.80468  Cubic  Inches. 


One  Fluidrachm  = 
One  Minim  as 


0.22558  Cubic  Ineh. 
0.00375  Cubio  Inoh. 


RELATION  OP  WEIGHTS  OF  THE  U.  S.  PHARMACOPEIA  TO  METRICAL 

WEIGHTS. 


Fraction  9  n 

fa  grain  in 

Grains  in 

fqnivaltnt 

Drarhm*^ 

Oi4A<yjr,  and  P>Hind.<  in 

MiUiijrammet. 

mttrical 

wtighti. 

fquivaUnt  mttrical  \cfightt. 

mln. 

Milltgrammefl. 

Grains. 

Centigrammes. 

Drachms. 

Grummot. 

^ 

rs 

1.012 

1 

aa 

6.479 

1 

■■ 

:;.ss7 

^ 

r-r 

1.079 

Decigrammes. 

2 

: 

I.I  /J 

1 

i 
1 

== 

1.295 

C3 

1.295 

Deci)  grammes. 

1.349 

3 

: 

1.943 

3 

= 

I.ltJO 

. 

1.619 

4 

=a 

2.591 

4 

= 

1.555 

t_. 

1.799 

5 

=s 

3.239 

5 

=3 

1.943 

2.159 

6 

= 

3.887 

6 

=1 

2.332 

—. 

2.591 

7 

4.535 

7 

S=3 

2.721 

^ 

2.699 

8 

Bss 

5.183 

Ounces. 

_^ 

3.2.39 

0 

S3 

5.831 

1 

= 

3.1103 

j_3 

4.049 

10 

>=S 

6.479 

2 

6.2206 

_^ 

4.319 

12 

s= 

7.775 

3 

r=3i 

9.3.309 

, 

5.399 

15 

g^ 

9.713 

Hectogrammes. 

it 

\ 

=3 

6.479 
8.098 
10.798 
12.958 
16.197 
21.597 
32.395 

10 
20 
24 
25 
30 

^ 

Grammes. 
1.036 
1.295 
1.555 
1.619 
1.943 

4 
5 
6 

7 
8 
9 

'^^ 

1.2441 
1.5551 
1.8661 
2.1772 

2.4882 
2.7992 

^™ 

40 

— f 

2.591 

10 

ca 

3.1103 

■^^ 

50 

r^s 

3.239 

11 

__j 

3.4213 

60 

3.887 

Pounds. 

1 
2 

3 

== 

3.7324 

7.4648 

Kilogrammm. 

1.1197 
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RELATION  OF  METRICAL  WEIGHTS  TO  WEIGHTS  OP  THE  U.  S. 

PHARMACOP(EIA. 


Mefn'eal 
WeighU, 

llilUgramiuet. 

1  -» 

2  = 

5  «= 
4  == 

6  = 

6  = 

7  = 

8  = 

9  «: 

Centigrammes. 

1  = 

2  » 

3  = 

4  .» 
6  » 
6  » 

r  « 

8  = 

9  c= 

Decigremmet. 

1  « 

2  — 

3  -1 

4  «n 

5  » 

6  = 

7  -X 

8  »= 

9  » 


JEroet 

eauivalenU 

in  grains. 


.0154 
.0308 
.0463 
.0617 
.0771 
.0926 
.1080 
.1234 
.1389 

.1543 

.3086 

.4630 

.6173 

.7717 

.9260 

1.0803 

1.2347 

1.3890 

1.543 

3.086 

4.630 

6.173 

7.717 

9.260 

10.803 

12.347 

13.890 


Approximate. 
eguivaUnU  in 
grains. 


I 


! 


Metrical 
WeighU, 

Grammes. 

1  » 

2  » 

3  «» 

4  » 

5  »• 

6  » 

7  =- 

8  » 

9  = 
Decagrammes. 

1  = 

2  = 

3  « 

4  » 

5  = 

6  -» 

7  «= 

8  »• 

9  =3 

Hectogrammes. 

1  = 

2  » 

3  = 

4  » 

5  = 

6  = 

7  == 

8  « 

9  «= 
Kilogramme. 

1         » 

MyrUgramme. 
1 


£rac< 
touivatents 
tn  grains. 


15.434 

30.868 

46.302 

61.736 

77.170 

92.604 

108.038 

123.472 

138.906 

154.340 

308.680 

463.020 

617.360 

771.701 

926.041 

1,080.381 

1,234.721 

1,389.062 

1,543.402 

3,086.804 

4,630.206 

6,173.609 

7,717.011 

9,260.413 

10,803.816 

12,347.218 

13,890.620 


Jpprorimaie 

equivalents  in 

Troy  WeighL 


gr.  XV. 

3m. 

3i. 
Qir. 

3»M. 

9V8«. 

3U. 

9vij. 
3ii88. 

3v. 

^▼iiM* 

mm        •  •  • 

3x"j. 
3x^- 

Sxviij. 

3«' 

mm  ••  • 

5xac"J' 

'  •  •  •    ^V . 

;m  yv. 

;ix  3v. 

Ibi  5iv. 
Ibi  3vij. 
Ibi  5x  Sir. 
Ibij  |i  3v. 
Ibij  Sv. 


16,434.023        Ibij  Jviij. 


154,340.023 


lb  xxtI 

3ix  3iT. 
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N  TABLE  OF  THE  PROPORTION   BY  MEASURE  OP  ALCOHOL  (SP. 
GR.   0.825)   CONTAINED  IN  ONE  HUNDRED  PARTS 
OF  DIFFERENT  WINES,   ETC.* 


Lisa  (mean) 

Raisin  wine  (mean)... 
Marsala  [Sicilj  ma- 
deira] (mean)... 

strongest  (J.) 

weakest  (J.) 

Port,  strongest 

mean 

weakest 

strongest  (C.) 

mean  (C.) 

weakest  (C.) 

strongest  (J.) 

weakest  (J.) 

White  port  (C.) 

Madeira,  strougcot..... 

mean 

weakest 

strongest  (C.) 

strongest  (J.) 

weakest  (J.) 

Scrcial  madeira 

Ditto  (C.) 

Sherry,  strongest 

mean 

weakest 

gtrongcst(C.) 

mean  (C.) 

weakest  (C.) 

Amontillado  (C). 

strongest  (J.) 

weakest  (J.) 

Tcneriffe 


25.41 
25.12 

25.09 
21.10 
19.90 
25.83 
22.96 
19.00 
20.49 
18.68 
16.80 
23.20 
20.70 
17.22 
24.42 
22.27 
19.24 
20.35 
19.70 
19.00 
21.40 
18.50 
19.81 
19.17 
18.25 
19.31 
18.47 
16.96 
15.18 
24.70 
15.40 
19.79 


Cider,  highest  average  9.87 

lowest  average....  5.21 

Perry,  average  of  four 

samples 7.26 

Mead 7.32 

Ale  (Burton) 8.88 


Teneriffe  (C.) 16.61 

Colares 19.75 

Lachryma  Christi 19.70 

White  Constantia 19.75 

Red  Constantia 18.92 

Lisbon 18.94 

Ditto  (C.) 19.09 

Bucellas 18.49 

Red  madeira  (mean)..  20.35 

Cape  muscat 18.25 

Capo  madeira  (mean).  20.51 

Grape  wine 18.11 

Calcavella  (mean) 18.65 

Vidonia 19.25 

Alba  flora 17.26 

Zanto 17.05 

Malaga 17.26 

White  hermitage 17.43 

Roussillon  (mean) 18.13 

Claret  (strongest) 17.11 

mean 15.10 

weakest 12.91 

ditto  (F.) 14.73 

vin-ordinaire(C.)  10.42 
Ch^teau-Latour, 

1825  (C.) 9.38 

first  growth,  1811 

(C.) 9.32 

strongest  (J.) 11.10 

weakest  (J.) 9.10 

Malmsey  madeira 16.40 

Ditto  (C.) 15.60 

Ale  (Edinburgh) 6.20 

Ale  (Dorchester) 5.56 

Brown  stout 6.80 

London  porter 4.20 

London  small  beer 1.28 


LnneL 15.52 

Ditto  (P.) 18.10 

Shiraz 15.52 

Ditto  (C.) 15.56 

Syracuse 15.28 

Saaterno 14.22 

Burgundy  (mean) 14.57 

strongest  (J.) 13.20 

weakest  (J.) 10.10 

Hook  (mean) 12.08 

strongest  (J.) 13.00 

weakest  (J.) 9.50 

Nice 14.63 

Barsac 13.S6 

Tent 13.30 

Champagne  (mean)...  12.61 

Ditto  (F.) 12.20 

Ditto,  strongest  (J.)...  14.80 

weakest  (J.) 14.10 

Red  hermitage 12.32 

Vin  de  Grave  (mean).  13.37 
Frontignao        (Rives 

Altes) 12.79 

Ditto  (C.) 12.29 

cote  rotie 12.32 

Tokay 9.88 

Rudcsheimer,        first 

quality  (C.) 10.14 

inferior  (C.) 8.35 

Hambacher,  first  qual. 

(C.) 8.88 

Catawba  (Stearns)....  8  to  11 

Brandy 53.39 

Rum.... 63. 6S 

Gin 51.60 

Scotch  whisky 54.32 

Irish  whisky 53.90 


*  The  analyses  whose  results  are  given  in  this  table  were  mostly  made  by  Mr.  Brande. 
When  no  mark  is  attached,  the  quotation  is  upon  his  authority.  When  the  mark  (F.)  is 
added,  the  analysis  was  made  by  Julia-Fontenelle  ;  (C.)  by  Professor  Christison;  (J.)  by 
Dr.  H.  Bence  Jones. 


■ur  EMtl  vt  pjEUildAl.  nui: 
bioolitt.jiJlwUr.;*."  ' — 

ImUH  IbIl  np.  propr.  -  ' 

i&iitla.iBiiHir;  T,  M,  di! 
tnf.«t  po4t.;t,  n.  iq^pi™^ 
»,>Lorhlmil»rr-— ■■"■ 


^ij^,.^^ 


OVQt  siUni.    H.  trldplb 


I.  npliwIiH  loogna. 


digit  min.  propr. 


GENERAL   INDEX. 


A. 

Absorbents,  571. 
Acaoia,  548. 
Aoeta,  18. 

Acetate  of  lead,  38. 
of  morphia,  218. 
of  potassiam,  468. 
of  Kino,  41. 
Acetated  tincture  of  opium, 

217. 
Acetic  acid,  186. 

extract    of    colchicum, 
399.  V 
Aoetum,  ]86| 

destillatnm,  186. 
lobelias,  338. 
opii,  217.   • 
sanguinariflB,  413. 
BoillsB,  459. 
Acid,  benzoic,  503. 
oopairic,  480. 
cuoebic,  481. 
gentisio,  53. 
meconic,  225. 
Acidum,  acetionm,  186. 
aceticum  dilutum,  186. 
arseniosum,  352,  544. 
bensoicnm,  503. 
oarbolionm,  593. 
chromicnm,  547. 
citricum,  184. 
j-  gallicum,  27. 
X  hydrocjanicum       dilo- 
tnm,  172. 
lacticnm,  99. 
^  muriaticum,  95. 
i   muriaticum  dilutum,  95. 
}i  nitricum,  96,  546. 
V  nitricum  dilutum,  97. 
y  nitromuriaticum,  97. 
^  nitromuriaticum     dilu- 
tum, 98. 
nitrosum,  97. 
oxalicum,  186. 
<  phosphorioum  dilutum, 

391. 
i^  phosphorioam  glaciale, 
391. 
picricum,  78. 
r-  snlphuricum,  93. 
^  Bulphuricum      aromati- 
oum,  95. 


/Acidum    sulphuricum  dilu- 
tum, 95. 
Bulphurosum,  592. 
(        tannicum,  26. 
tartaricum,  183. 
valerianicum,  190. 
Aconella,  165. 
'Aconite  leaves,  164. 

root,  164. 
^Aconiti  folia,  164,  172. 
fC       radix,  164. 
^Aconitia,  164. 
c        antidote  for,  139. 
Adeps,  554. 
Adhesive  plaster,  38. 
Administration,  methods  of, 

''JBther,  268. 

fortior,  269. 
African  pepper,  82. 
Age,  in  relation  to  dose,  22. 
Alcohol,  113. 

as  a  sudorific,  494. 
dilutum,  113. 
fortius,  113. 
^Alcoholic  extract  of  bella- 
donna, 256. 
extract  of  conium,  350. 


^       extract  of  hyoscyamus, 

260. 
Alkalies,  563. 
Allium,  506. 
Allspice,  80. 
<Aloe,  439. 

Barbadensis,  439. 
Capensis,  439. 
y        purificata,  441. 
Socotrina,  439. 
^loin,  439. 
Alteratives,  351. 
Althaea,  551. 
KAlum,  31,  419. 
^lumen,  31. 

exsiccatum,  32. 
VAIuminii  et  potassii  sulphas, 
t  32. 

^        sulphas,  32. 
Amber,  195. 
American  centaury,  56. 
columbo,  56. 
hellebore,  149. 
hemp,  225. 
poplar,  56. 

42 


Ammonia,  109,  541. 
Ammonia-alum,  31.- 
Ammoniac,  503. 

mixture,  503. 

plaster,  503. 
Ammoniacum,  503. 
Ammonias  murias,  500.' 
Ammoniated  copper,  44. ' 

mercury,  377.    • 

tincture  of  guaiao,  402. ' 

tincture  of  valerian,  190.'' 
Ammonii  bromidum,  314.  t^ 

oarbonas,  113/ 

chloridum,  5004^ 

nitras,  113. 

sulphas,  113; 

yalerianas,  190.* 
Ammonio-ferrio  alum,  92. ' 
Amygdalin,  56. 
Amyl,  nitrite  of,  329. 

valerianate  of,  337. 
Amyli  nitritum,  329. 
Amylio  alcohol,  329. 
)(LAn8D8thetics,  261. 
Analeotronous,  630. 
Analgesics,  204. 
Angustura,  79. 
Animal  charcoal,  581. 
Anise,  83. 

water,  83. 
Anisum,  83. 
Antacids,  563. 
Anthelmintics,  570. 
Anthemis,  79. 
Antimonial  ointment,  149. 

plaster,  149. 
I  wine,  149. 

-VAntimonii  et  potassii  tartras, 
'  144. 

oxidum,  143. 

sulphuretum,  143. 
Antimony,  143. 
Antispasmodics,  188. 
Antizymotics,  591. 
Aperient  effervescing  pow- 
ders, 444. 
Apiin,  510. 
Apiol,  510. 
Apomorphia,  414. 
Aqua  ammonias,  112. 

ammonias  fortior,  113. 
Aquae,  18. 
Arabin,  548. 
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^^ 

Arbulen.  <70.                         - 
Argtl,  Ml. 

CalTea,  1S)S. 

Caffein,  lad. 

.  ATgFDii  cTBDidaiD,  182. 

Icorei.  ni.                      ^ 

Calabar  beau,  t». 

nilnw.  4*. 

pla.l<:r,  2SB. 

Dilmi  rii».  -IS. 

iool.  331. 

Calamiti.  83. 

u.idutn.  61. 

radii.  231. 

6BS. 

Argol.  469.                             rf 

Benioic  ao[d.  &03. 

,bo,j.W     pr«.r^ 

Arg7riB.»I. 

Bmioiii,  i03. 

Arioi.,  S8. 

Calimya  bark,  67. 

AmitfL,  1ST. 

Berbirina.  iS.                        v 

Calomel.  874. 

Amiflinm  liT. 

Berbcrii,  it. 

atapucgciat. 
Calorie.  l!OB. 

Aromalio  bitlen,  78.            -A 

BkuthoualB  of    potuiium. 

powder,  73. 

«7. 

Calumba,  66. 

*        ■piriIoruDiiioDia,n3. 

er  lodinm.  3S6, 

Call,  667. 

1       ■nliihiirie  uid,  BS. 

■jrup  of  rbDbub,  «3S. 

Buiiiuth.Sg. 

Camphor.  191. 

A™ma(ie.,8n.                        / 

arlifl«ial,  110. 

Arrow-root,  dfil.                    If 

■ubDilru.  3P. 

hydrobromale  ef,  IN. 

miiltjn.  Bope'i,  Bl. 

'  Ar.en!o,  362.                           », 

water.  11P4. 

mnlidolei  for,  3111. 

Bilter  orange  p«I,  83. 

-        u  m  oBuilic,  6U. 

'        rating,  sal.                     M 

Billon,  ilmple,  61.                </< 
Black  .IrHDglil,  441. 

opium,  IIT. 

*Ar>eaii!al  pftper,  oomponnd, 

drop.ai7, 

Cauada  baltam.  ITB. 

,             382. 

erigrroii,  477. 

Xiimb"  cbloridiim,  3B5. 

[.itch,  141. 

iodidmc,  306. 

"^'ir'ei 

pitch  plarter.  Ml. 

.nii"iUi,'m. 

lorpen.ine.  47*. 

ArtnioDI  acid,  3SS. 

Can  ell  a.  82. 

oinlmiral.  644. 

wnrt,  .177. 

C«<na.  hM. 

Arwnito  of  poluilmn,  386. 

Blaokberrj,  81. 

Canuabia.  320. 

AaMfeliilft,  190. 

Bli^loring  eerato,  S37. 

Can  nab  la  AmeHeasB,  E6. 
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Cohohoini'.  lalt  frog.  321.    ' 

Coala.                                             ^^^H 

V     miiiuM,  sag. 

Cola  Dot,  198. 

Conii  folia.  346.                            ^^^H 

^^^H 

CbompkCDB,  t2i. 

Colobld  radii,  393. 

Conium  IcBvei.  341.                    ^^^M 

Cbareokl,  681. 

^^H 

Chart*  e«.(h»ridi.,  637. 

Colohioia.  391. 

Contionont  sarreDt,  024.               ^^^H 

■inapii,  640. 

Cultbionni  root,  3B3. 

Coopcr'i      areenloui      oInU          ^^H 

Ch«rU»,  IS. 

.        wed.  393. 

Cold,  a.  ■  Ionia,  Oil.              * 

^H 

CbcUrythrlti.413. 

Cop^ba,  480.                                    ^^m 

Chemic*!  earrtW,  884, 

in  pTTHia,  ail. 

Oopaivi«  auid.  480.                           ^^M 

Chimical  n»d,  XS3. 

,        10.U  o„  of,  809. 

Chenopndioni,  671. 

Cold  oream,  656.                     i 

Coppena,  689.                                 ^^H 

Cbili  liUtpatra,  470. 
CbilHe..  Si. 

Collodion,  600. 

Coplu,  66.                                      ^H 

»ilh  cantharidm,  83T. 

Coriander,  8.1.                                ^^H 

Collodinm.  660. 

Chimipbllin,  471 

oom  cantharide,  637, 

Comua  eirelnata,  68.                        ^^M 

Cbinoldine,  TB. 

lexilo,  661. 

Florida,  66.                                ^^B 

CbiKll*,  65. 

ColoojBlli,  446. 

^^M 

1.  Cblorsl,  317. 

ColooJDIbin.  446. 

Cocrotlve   ehloridf  of  mer.          ^^^H 

Mmphor,  JSI. 

ColocjDthiK,  446. 

Durj,                                       ^^M 

hTdri.l«,3n. 

Culunbn.  66. 

(Ublimate.  376.  646.                ^^H 

hrdr.l«  poisoning,  32S. 

roraiean  muaa,  660.                        ^^H 

•  Chlonta  of  potMsium,  472. 

■odium,  666. 

Cbioride  of  UDuiijaiuiii.  600. 

Counler-irritatlon,  630.                 ^^H 

^_                of  irOD,  01. 

nxidn  of  line,  41, 

Coirhue,  6)6.                                  ^^H 
Co»-al.ivB  lyrup,  60T.                   ^^H 

^K             of   mereury.  eoiroiire. 

Compound    nalhartio    plUi, 

^H 

Cmnelbill.  31.                               ^^M 

^H              of  mercm?,  mUd,  374. 

Cream  uf  tartar,  409.                       ^^H 

^M              Df  linD,  646. 

rtUa,  401, 

Croaiole.  603.                                    ^^M 

^H      Chtorlnucd  lime,  688. 

Cr<.a«>lum,  5B3.                              ^^H 

^m      Ctalarino,  687. 

■^ 

^^H 

nao 

ORSERAL   IXDKX. 

^^ 

fc-Cfet*  pni.p«wt«,  £63, 

Crnlon  „hian\  hjdtM,  S2e. 

E. 

Eitract  of  digilalia,  Ul. 

uf  giotian,  SI. 

of  BaMiiatoJtjIon.  30, 

oil.  (62. 

Eobolina,  Sit. 

CrntDnol,  tiS. 

EfliMts  nf     nicdieiuei,   pri- 

uf  hjoicyauma,  280. 

Biarj,  19. 

of  ignatia,  2»4. 

c>.b<-i»i,  m. 

of  Indian  henp,  23a. 

Cubrblnnnd.  Ml. 
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spirit  of  nitrons  ether, 
494. 
Alcoholic  intoxication  / 

ammonia,  112. 
Alimentary  injlammaiion  : 

demulcents,  548. 
Amauroeie : 

strychnia,  288. 
Amenorrhcfa : 

carbonate  of  iron,  90. 

cantharides,  511. 

aloes,  440. 

turpentine,  479. 

alcohol,  494. 

seneka,  503. 

emmenagoguei,  509. 

myrrh,  508. 

aloes,  440. 

hellebore,  509. 

sarine,  510. 

rue,  510. 

apiol,  511. 

guaiac,  511. 
Anmmia : 

iron,  89. 
Antutheeia  of  *kin  t 

electricity,  838. 


Aneuriem  : 

digitalis,  138. 

iodide  of  notassiom,  383. 

ergot,  522. 
Anffina  pecton'e  : 

nitrite  of  amyl,  335. 

chlorate  of  potassium, 
474. 
Animal  poienuing  : 

ammonia.  111. 

alcohol,  121.  . 
Aortic  dieeae*  : 

digitalis,  137. 
Aphthoue  tore  mouth  t 

chlorate  of   potassium, 
473. 
Areenical  poieoning  : 

treatment,  360. 
Arterial  excitement : 

aconite,  170. 

antimony,  147. 

gelsemium,  339. 

reratrum  viride,  154. 
Aecitee  : 

elaterium,  450. 

chlorate  of  potassium, 
474. 
Atthma  : 

eucalyptus,  80. 

belladonna,  248. 

stramonium,  258. 

aniesthetics,  264. 

ether,  272. 

chloral,  324. 

nitrite  of  amyl,  335. 

lobelia,  338. 

tobacco,  344. 

arsenic,  362. 
Atheroma : 

digitalis,  188. 


B. 

Bed-tore*  : 

protectivcfl,  660. 
Belladonna-pitieoning  t 

treatment,  255. 
Biliary  calculi: 

belladonna,  248. 
Biliome  fever  t 

quinia,  74. 

calomel,  436. 
Bilioueueee : 

nitro-muriatio  laid,  97. 


Bilioneneee  : 

calomel,  436. 

podophyllum,  448. 

potassium  salts,  468. 
Bitee  : 

caustic  potash,  543. 
Bladder f  irritable  : 

buchu,  475. 

pareira,  476. 
Boils  : 

sulphide     of    calcium, 
432. 
Bright**  dieeaee  : 

alkalies,  495. 

croam  of  tartar,  469. 

gallic  acid,  29. 

tincture  of  the  chloride 
of  iron,  91. 

diuretics,  455. 

diaphoretics,  488. 

water,  455. 
Bronchitie  : 

Calabar  bean,  304. 

benzoic  acid,  505. 

oil  of  turpentine,  127, 
128. 

tarUr  emetic,  148,  499. 

cimioifuga,  198. 

opium,  213. 

lobelia,  338. 

sanguinaria,  418. 

copaiba,  480. 

cubebs,  482. 

expectorants,  496. 

inhalations,  497,  498. 

ipecacuanha,  499. 

cnlorido  of  ammonium, 
501. 

ieneka,  502. 

ammoniac,  503. 

garlic,  506. 

■quill,  606. 

tar,  507. 

Burgundy  pitch,  641. 

demulcents,  548. 

liquorice/  551. 
Bronchorrhcea  : 

gaUic  acid,  29. 

alum,  32. 

astringents,  497« 
Buhoee  : 

iodoform,  385. 
Burnt: 

CarroA  oil,  668. 
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^^ 

Burn..- 

Oortn.- 

MrbonWB  of  l«d,  30. 

Dlmicirugii,  IBS. 

•»rboliii  Bcld,  68B. 

chloral,  3ja. 

tromide  of   potaadoa. 

KentiihoimmeDl,  fill. 

tonWm,  340. 

312. 

bromido  of  iioD,  B2. 

shiofal,  ;i22. 

bromido  of  ■odium,  31«. 

garlio,  606. 

oiids  ot  .ino,  42. 

£V^, 

(7irrin«t  .- 

Gubebi,  482. 

Cackt/ia: 

nitro-mufiBtio  Mid,  BS. 

crrhinea,  620. 

Kljoecin*.  6B6. 

Cold,  agrHcral: 

gljoerine,  &M. 

Oa«tr.- 

Dov-cr"!  ponder.  48B. 

iodofona,  3SS. 

CoK«.- 

alum,  410. 

wttJetldii,  IBO. 

gljoerinev  660. 

nitrio  uld.  OS. 

bt'llJidoDDa.  248. 

CKJxpul.  8Z. 

line-waler.  608. 

hiimulh,  40. 

oblorDfnria,  STB. 

niereury,  3110. 

Cardiac  di.«,.f.  chroBit : 

Blbsr,  272. 

C>W.M.,eJlr«,>.- 

Monltt.  m. 

*»U>Gid<,  btS. 

b««h«,475. 

dlgilftlla,  I3S. 

ginger.  SI. 

iodine,  381. 

Tentrum  rliide,  16S. 

opium,  213. 

paraira,  476. 

wuiii,  ifi«. 

Colica  pidoHun ; 

ura  nr«,  476. 

*]um,  33. 

turpentine,  4T7. 

digilkli),  it.9. 

bi'ltuloDDg,  24B. 

eo|-aiba,  478. 

oaulharidM,  4S0. 

ulMldi.  BBS. 

juniper,  477. 

Kpwm  »I^  443. 

r?arru.- 

ai.-.». 

ood-litir  aU,  SBS. 

Ditrato  of  lilter,  4». 

D. 

inlpbiite  ur  uagnsiium. 

phosphoro^  101. 

443. 

Vtiiiiix  1 

Mropi*.  !S2. 

Colhptt.- 

pruniM  Virginian*,  if. 

Courrh.  clkroxc  : 

DtliriMv  rr.Ht»>  .- 

M»f<!lid».  181. 

blillen,  0B2. 

bmmiualed      oauphot. 

Cntan-Ao/iiorfdo-.- 

digilalin,  130. 

101. 

bratolo  loid,  60S. 

miHUrd.  41 S. 

.eralmlu  virlde,  IS4. 

_^    Ju»lp*r,*T7. 

CoIf.-,„o.,V.«PM«.- 

hopi,106. 

Csfarr-A.  w/M»(iri  ; 

gillic  >uid,  20. 

opium,  212. 

allium,  fiOe. 

■Dlpfaurii!  u<d,  03. 
betluionDk,  240. 

.til.                             1 

■Iteratlxi,  lOS. 

ehloral,  321.                ^^^M 

.rgot,  622. 

CKllOD                                ^^H 

JItrmal  graielXn                ^^^^H 

313. 

nilrio  uid.  544. 

ehrouio  acid,  54r.     ^^^M 

Pkantrf..- 

ohromioMld,  S4T. 

Dilri.  aold.  M«.         ^^H 

ioM«ra,  38fi. 

»rbolto  uid,  599. 

DialH'lH,                              ^^^1 

eachuol.icK,  Ail. 

opiun,  til.               ^^H 

ohloridB  of  tine,  B«. 

elaUHiim,  460. 

(olutloti    of   nllnLlg  of 

C«.J....«o/»rd.- 

mereutr,  fi40. 

ergot.  623. 

opium,                         ^^^m 

nilric  ncid.  OB. 

Cklfral  paiViBino  .- 

tnntmcnl  of,  320. 

Omffulhn,  nnal ! 

Mntiiea(dd,-1T.          ^^^1 

Ck„l,r>, : 

o,^";a,v'- 

^^^B 

hirmaloajUo,  M.     ^^H 

ohtoral,  31*. 

>lum,  33. 

alum,                           ^^^H 

■u1t>Uurleutd,BS. 

sulpbmle  of  copper,  43. 

ae<.UIe  of  Itad,  SI.  ^^^H 

ultrltt  of  un;1,  330. 

binmath,                     ^^^M 

a«(rm.V.nrw-..- 

CnnUifalion  .- 

««.          ^^H 

iiiIiihurlD  iiciil.  a». 

oil  of  eajepot,  U.    ^^^H 
iulphorie  aatd,  B>.  ^^H 

belladouim.  248. 

nrjchnlH,  2S9. 

C*or</r-. : 

general  treatmrnt,  410. 

magnona,  430.          ^^^H 

Calabar  bean,  304. 

Ditroui  aoid.  BC      ^^^M 

m.                     ' 

ea^ror  oil,  433. 

eamphot,  103.           ^^^H 

podopbillum,  448. 

all.            ^^^H 

P.mpLDr,  111.1. 

gamboge.  4SI. 

erolon  oil,  463. 

■tryebnia,  ISB.         ^^^H 

-r^nio,  38!. 

cod-llvcr  oil,  3^S. 

eaixnr                          ^^^H 

CAl«b.(  Ltnn.  3M. 

434.             ^^^H 
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^^1 

argDUiiS. 

ftloobDl,  12.t. 

SBtKidi.  M3. 

cbrtruoftl,  »83. 

Faihtrt  of  j>»<rl.-                               ^^H 

IliD«-wM«.  SM. 

giugnr,  Bl. 

p«p.iD,  sr». 

piperio,  Bl. 

digltklia,  130.                         ^^H 

tdoriatio  said,  95. 

^^1 

Dii«Tkm';tkroHie: 

nllKlc  of  .ilTor,  4B, 

nilrsto  of  lilrer,  4S.             ^^H 

Witnath.  M. 

sa-i-tl:... 

ealpbiOe  ot  eoppar,  43. 

bluk  draught,  442.             ^^H 

.»lph.U  of  iron,  90. 

Kloobol,  123. 

£pi>on>  ooir,  443.                   ^^1 

(Olpbftto  of  lino,  11. 

Fttl.  Und^r  .-                                 ^^H 

nitro-muriiitifl  Mid,  98. 

tsDDio  noid,  28.                     ^^H 

C»lBb.r  be.ii.  304. 

^^H 

oxido  of  lino,  42. 

nitnt«  of  lilver,  49.            ^^H 

lopalbn,  lan. 

Fclid  trpiclorallon                      ^^^M 

.rgol,  523, 

Oj.jina  .- 

Dilalalion  t./  taorl  ; 

^^H 

digiUIil,  138, 

digiuiit,  130.                 ^^H 

Kuboiio  »id,  in. 

E. 

oald,                                        ^^^H 

DtpU\-rta  .- 

E<MC««  : 

Fibroid  (iinapt  o/  H(«r<w .'           ^^^^| 

wboiio  acid,  &gg. 

VtDK,  301. 

ergotin,                                   ^^H 

cold,  810,  819. 

gljoerin^  &5B. 

FU.^rTo/an^.:                           ^H 

tioflUin  of  the  ohlDridc 

^n-rtr""- 

belluionnii,                            ^^H 

mnriatio  »id,  DS. 

^^t:i.n;"" 

FloodTl,™''  °°'  '                         ^^H 

^^^H 

474. 

Empstna  .- 

Frayilila-  D»iH«                           ^^^H 

litne-w&ttr,  688. 

^odiiw,  381. 

E«d«tntditU : 

F.SrTl':""'  ^""                    ^H 

electHolly,  D33. 

merrory,  309. 

phogpboruB,  lUI.                    ^^B 

SaliHiU : 

lurpentliiB,  478. 

nirnit«6r>ilror,49. 

^H 

Dnf.^! 

ciplum,  Z13. 

blurtratsof  potualum, 

,ul|pb,^orn..p.e.i«n„ 

4(19. 

aalatlorrhaa :                           ^^^H 

eolocjntb,  449. 

^^^H 

dlElUlif,  4»D. 

DBlomel.  430. 

ergot,  623.                           ^^^B 

cUtvriam,  450. 

Dliuua  miFa,  549. 

flamwd.  648. 

^^M 

Hopntlui,  481. 

EaididMmilit  .- 

wrboliouid.  699.                ^^H 

qiirit  of  nitroBi  ethor, 

nltnte  of  BiWer.  40. 

•'"xni^'ir'!--       ■ 

403. 

Epilrp^  .- 

MDtkl.  iO-l. 

o^de  of  .ino,  42, 

bliileti,  S3.1. 

.mmoni.ted«.ppar,44. 

^H 

•qDitl,  ibTi. 

Dit»te  of  gilvcr,  60. 

rentrik,  1 04. 

cftDiphor,  193. 

prnoie  uld,  18.                ^^H 

Bj»B.(«J,.- 

«r»Dlo,.ia3.                          ^^H 

>Ml>te  of  loftd,  38. 

Cil.l.Br  be»n.  304. 

OnJlnV  ratnrrk .-                               ^^^H 

«1d,  819. 

ohloride  of  ammoDlan.     ^^H 

ultroiif  Mid,  98. 

^^1 

■     opinm,  213. 

bromide  of  .odiam.  318. 

bi.mDlh,  40.                             ^H 

iodine,  381. 

bromidoof  lilblum,31fl. 

Gntiri!»UiT:                                 ^^H 

ip«wuMih»,  411. 

nllrnle  of  lilver.  49.              ^^H 

■Mlomcl,  438. 

cjutor  oil,  4S3. 

nitrite  of  wnjl,  338. 

SflMKib.-                        ^H 

EpMa^i: 

nitrate  of  lilnr,  49.              ^^1 

4T4. 

Unnio  neid,  IS. 

Oland;  mlnroid :                          ^^H 

Mp>il«.  480. 

ergot,  522. 

.mn,onl».  603.                     ^H 

.gal,  628. 

£r,./p<Ia..- 

carbolifl  Mid  iDJeetlont,     ^^H 

auaeed,  I>5I. 

Iiltnt«  of  iil'ft.  48. 

^^B 

gljaerio*.  SiO. 

■ulphmte  of  iron,  90. 

eoniun,                            ^^H 

lineturo  of  the  ohtorldo 

iodine,  380.                          ^^H 

■MMte  of  •mmoniuin. 

of  iron.  01. 

merenrT,  372.                    ^^H 

493. 

.nipbide    nf    eddnn.    ^^1 

■loo,  411. 

qDlnIa,7l. 

■piol,  611. 

rodine;^3S1. 

Glal                                        ^^M 

DitrboKo  luld  InJMtioDi, 

tinnluro  of  the  oUotlde      ^^M 

osmphor.  193. 

800. 

of  iron,  ei.                       ^^1 

niltile  of  «.njl,  33fl. 

iudint,  3S0. 

eanlhi>ridfi,4S3.                    ^^M 

liTU 
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^^m 

Kafir.  ■ 

I. 

luiiinii,  SSD. 

vemtrumttride,  li&. 

nitrite  of  MBrl.  386. 

■ceUte  of  liuB,  12. 

■nlinionj.  HI. 

'^"mjch'ni*,  B88. 

bun>.>iD  ul<l,  SOS. 

elietrioitj.  e3S-«3i. 

W.muih,M. 

JI^mor,-ki>fMml>«nU; 

bronide  of  iron,  91. 

>»>inirMld,  2&. 

eblutiJ.  824. 

oil  of  ltiT«ntine,  128. 

•trjrehiii*.  J89. 

.oealjrptD.,  B8. 

f«.»rrl.lj,»,. 

turpentine,  478. 

Ditralc  of  .ilvor,  48. 

wU-iDgmtt,  28. 

UrUr  emetic,  14T. 

oil  uf  crigeron,  4fT. 

bcomide  Dt  poluiium. 

poreim,  4TS. 

nlpliDrioiwid,  114. 

eopKiha,  480. 
cukebi,  481. 

ergot,  622. 

Htmonl.^id,, 

tDktloo,  483. 

taDDic  Bcid,  27. 

flhlnroform,  278. 

quiDi*.  TS. 

oil  of  uober,  lit. 

wBtcr,  bi9. 

lodofurtn,  3Si. 

eulie,  693. 

Oo<a, 

.iilplinr,  431. 

V««(.rf(orrA«> 

iruDfi,  362. 

ph^b^of^™. 

laaid«ofpuUMiam,383. 

Dubeb>.  482. 

■dtgnui.,  i30. 

lobiMo,  S44. 

lu/anlilt  scnfiAt: 

ood-liver  oil,  3B0. 

irtpnli«  ab.nu  : 

olgclricity,  (34.  B36. 

soa. 

tuUir  cuetio,  147. 

Oaiil,  rMrswter.- 

uobuotiM.  641. 

menur;,  389. 

atblr,  274. 

/.,«,-V..n./™-: 

Ditrio  Mid,  9«. 

■nenie,  369. 

burnt  alam,  HI. 

cCloride  Jr  upDutina, 

iDlpbslo  of  ooppir,  54T. 

lemon-iuiro,  186. 

■Blpfaatc  of  dDO,  &4T. 

Htpalilit! 

£?««(■ 

nitro-owi»Ue  mH,  98. 

eou>ln>to*.  88. 

wttter,_S5B. 

meroury,  309. 

ipiK-uu>Hibi>,4l3. 

cblocido  nf  tnimotiioai, 

piperin,  81. 

lodtDP,  380.' 

S02. 

qninim  73. 

Inlirlnga  : 

iodinB,  381. 

ohlor«l,  823. 

.b.Ik,  S«9. 

auii.  I9fl. 

oil  uf  UBber.  195. 

bEllndot]D^  21B. 

^■H 

H. 

ether,  172. 

fon^ntoa,  4U.  ^^^| 

H>rfrc«:r , 

iodu.t.381. 

^^^H 

tinnic  acid,  28. 

e«rbo!io  Mid,  flOO. 

■'»!>"•  »h             ^^1 

gnUifl  uid,  29. 

B«dr.>crjiinlH,  : 

■neraarr,  U>.            ^^H 

ArrfwMiAean.-                 ^^H 

383. 

dlgitslla,  1S8.           ^^^H 

Ui)dr^l.»l,i«  .. 

Art                                            ^^H 

lurpenline,  4;9. 

vwbuolica,  643. 

(nlphur,  UL            ^^H 

.iom,  31. 

C,UiDi».Tl. 

wi'UlXif  IOU1.3B. 

ByytTtf«pkK«fhtafti 

g.llto  uld,  2>. 

digUalii,  136. 

luUnlpbHB  of  iron,  91. 

Moiille.171. 

^^ 

opiuia.  213. 

n,pociandrin«li 

,       „                                          1 

Mlring«nl    iiib»l««on.. 

497. 

lemon-JalM,  Itt,  448. 

ergot,  621. 

BlMhol,  12S. 

ffa,/nw.- 

Hg„cH«.- 

qniDia,  76. 

•ntiniMBiadici,  ITI. 

e»loiiiel.4!8. 

H,«Ia,; 

fon»d  xieidii,  42S. 

■Rimonl*.  IIS. 

194. 

ipeouiunb^,  411. 

nnluids,  684. 

muek,  159. 

■Dugnuik.  430. 

vilerim,  190. 

^; 

cr^t.  614. 

Taleriulo  leld.  190. 

btiller*.  Alt. 

Murelld*.lll1. 

yufolj.  flifar«>f  .' 

'    won't.-,  170. 

ouopbor,  193. 

cosUn,  SM. 

digilidi..  130. 

«t.»rtbstie.,  203. 

nieniiT;.  371. 

noffmui't      uadjDC, 

ether.  ST2. 

Iodine,  8R0.                 1 

Iflfl. 

C0d-liT»  oil,  8S».     ^^H 
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K. 

Jfai.m  «;«(.■. ■ 

^H 

ver.lr<.Di.iride,IH. 

bromidD   uf  paluai.  um,       ^^M 

AVoiit/,  .- 

T.leri»B,  190, 

.troj,i,4.  J^3. 

Url.,^r/«,lia  : 

elwtrioit;,  6SS.                   ^^M 

KuUieut,  owaulMHI  qfl 

■luohul,  123. 

lubeiirliuiiiitu    of     iron,       ^^^H 

t'".  m. 

^M 

aM,  OlD. 

ir,«<,rr*aa.«.. 

nlooboJ,  12:1.                           ^^M 

L. 

ftloet.  440. 

romtriii.                                ^^H 

Labor; 

oi]  of  erigoron,  477. 

^H 

»e«tM,  of  uniooniani 

valeriulD  >i;id.  ISO.           ^^H 

ergot.  621. 

403. 

gclleiDium.  SM.                  ^^H 

rue,  510. 

0UD>bi«  lDdt<]>,  220.         ^^H 

bclUdoDD*,  2*8. 

».!>...  MI. 

beliadonni,  240.                 ^^^H 

ohlor*!,  311. 

ergot,  iZl. 

^^H 

Unr-giU.: 

pfaoiphalei.  3»3. 

g1yo.rin«,  i56, 

abloroform,  278.                  ^^^^H 

nil»la  sC  (ilnr,  48. 

>u»  o/.- 

m»,«r,,3B8. 

I>o»er"i  ponder,  400. 

^H 

inbalatioiM,  Mi. 

■leohol,  494. 

eroton  ohloral,  33B.                         1 

J/<fr™r,<,/«r.  ™»i*i 

■raenic,  302. 

«tr;abnik,  288. 

taonic  «id.  ST. 

opium.  213. 

{odororm,  384.                                 1 

I«d.^V«n(,;: 

eod-Jiver  •.<!,  HOD.                  .    ^^ 

ftlan,  31. 

coniom,  310.                         ^H 

iDlphuriB  Mid,  M. 

iudids    of      potaiiioni. 

lt»cor,haa: 

3S3. 

bismuth,  40. 

Mr.iriU>: 

^H 

tuDie  uld,  SB. 

ergot.  S24. 

qiiapHtici,  478.                      ^^H 

If-W"-- 

S2. 

BitfUeofamjI.  3S6. 

*pial.                                   ^^H 

iodine,  331. 

permkDgntiMe  otfoiM- 

aO!. 

■TMDiD,  300,  as2.            ^^H 

•ium,  iSS. 

Mitral  diiemi ; 

ergot,  514.                             ^^H 

dlgltnlli.  137. 

^^B 

ergot.  S32. 
wFd,  811. 

•Dp^turlvm.  bi. 

alum,                                ^^H 

C,>*«, 

MoniU.  170. 

'ns:K5^£*'     ■ 

■runie.  SIL 

■kuhol.  494. 

Loa,motaraMri„, 

Dover'i  powder,  4B0. 

Bilrmle  of  lilTgr,  M. 

US'l'll" 

ftlum,  31.                                ^^H 

Lumbago: 

nitrate  of  ellTei^  GO. 

ergot,  512,                              ^^H 

ood-ti»er  oil.  SBO. 

gkllio  uid,  20.                      ^^H 

•ulphu,  431. 

N. 

■ulpburio  uid,  03.               ^^H 

UpM,: 

Nippl».,«r,:                              ^^M 

A'arcod't  jwitnuino ; 

tsnoie  Mid,  18.                     ^H 

■miTUic.  301. 

»pDmprphle,  417. 
uuitsrJ,  *1S. 

brumide  of  nolnaiiam,      ^^^^1 

aro. 

.ulpbate  of  copper.  418. 

^^1 

>ulpb>Kioriiiie,41B. 

JV,»„/  roiorr*  .- 

euoeljpin*.  88. 

^^H 

M. 

Jftpirili.: 

belladonn*.  241). 

Oiilrurri'm  ;/  iovtU  .■                   ^^H 

Uatarial  M.unlgia  : 

iV.™..  .«-,*  .- 

qnini*,  74. 

r«iatD,  213.                               ^^H 

fl»XH«l.  &4ii. 

^               qaid*,  73. 

^^              arwmlo,  1&9. 

phuipfaora*.  100. 

nitntte  oMekd.  SV.                ^^H 

^H               paluriam  ulu,  403. 

JV^MifW™.*..- 

H 

c»ffein,  19S. 

^H               ergut,  624. 

cimpbor.  IB3, 

Opi'kalnia.-                                  ^^M 

etber,  272. 

iodioD,                                    ^^H 

^H 

Taleriamte   at     smno- 

^B        ilalign«i.lpn1ult! 

nium,  I  BO. 

treBlmeet,  214.                     ^^^H 

^m       Uanu, 

HBafetide,  101. 

tBonio  Mid.  SB,                    ^^^H 

^H               erotuD  oil.  453. 

Otriomulnrla                                     ^^^H 

^H                btUlcn.  &33. 

ralfriio.  lug. 

^^M 
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^H 

O.Uomnl«.i<,  .- 

PMM>! 

Pgtiin..           ^^H 

pboiphBlca,  3B3. 

galliD  Mid,  2». 

hucbo,                ^^M 

ludiue,  380. 

uvB  nni.                ^^H 

eod-llrer  oil,  388. 

juniper.  477.            ^^B 

Oiai-iau  itt^ralgia  :. 

Piljnn™  .- 

<op.ib>.  430.           ^H 

oilofo»i«pot,83. 

nuHbariJrl,  431.      ^^M 

60!. 

Pyrun4 .-                            ^^M 

■quiU,  4SS. 

biemotb,  40.             ^H 

WtriDg.1.11,  88. 

Orulir  add  diallieiu  : 

DitTBle  uf  ■ilvcr,  4I:.^^H 

nitrit  .oid,  98. 

iodbe,  383. 

<iiidoofi>l>n,6*.  ^H 

bli.t.ns  63i, 

Ou»«  r  """'  "  "'  ' 

poBlllwi,  esT. 

iodine.  3B1. 

^1 

ftlcobol,  I!3. 

■  ium,  &Sfl. 

digiUUi.  139- 

^H 

oiurtufflmtlnc,  13D. 

pbotphfttM.  392.     ^H 

UrtM  sroplip.  U7. 

R^Mum                              ^H 

P. 

feeding  by.  6T9.  ^^M 
utriDgcnU.  2S.        ^^H 

mu^k,  m.  ' 

pollilOT?.  628.          ^H 

phuspborns,  100. 

/It^iutM/et-n              ^H 

qoInU,  TS.                ^H 

MDlum,  MO. 

blLter.,  S33. 

■rBenie.  360.             ^H 

pilBlti<!>i,  Si7. 

JltKOlralriMr                 ^^H 

i,il7%u'ot,ilytr,  W. 

PoU-parlum  htmorrkagr  .- 

phoipboriK,  ino. 

crgol,  622. 

A<r«.('i-<.i.  u/"*"^-"  •-  '     ^H 

■Irrehnim  280.        ^H 

Iodine,  S81. 

quinii^  08. 

/fA»>>.on-«..-                   ^H 

■eoDite,  170.            ^^H 

■rtonio,  SKI. 

^^M 

e«-bon«  acid  ln}«^^H 

■quill,  4BB. 

'"CX/lOfl. 

^^H 

i^nWdilf.,' 

oil  of  oajepni,  8^^^H 

Tenlrin,  104.        ^^^M 

iodid8f.fpota*iioB),3M. 

Prurilm  .■ 

■rtenio,                ^^H 

ftWoMi'ii.,  •sphiliHr : 

glrceriDc.  S6S. 

iodlDB,  381.           ^^^1 

|)hQiiph»tei,  393. 

Iodide     of     POt^^^l 

/Wn-<i«..- 

DHS.                  ^^^H 

cnW.  aio. 

oilofo.jepot,82. 

Indottom,  3St.       ^^M 

Temlram  viride,  164. 

cod.lirer  oil,  SSL^H 

Bcunile,  170. 

irwn'io,  3*1. 

colebieom,  SOS.       ^^M 

opium,  ins. 

Iodine,  381. 

guilM,  402.              ^H 

meroury,  S8». 

glj««rine,  666. 

opiam.  214.            ^H 

bllBton,  fi33. 

PltalUm: 

o..Ei.«.i<..  4JtO.       ^H 

poultictf,  5iT. 

WUdonni,  249. 

iDlphor.                  ^^H 

/WiiVeioM/«.r; 

opium,  SI  3. 

^^H 

ammoDKi,  IIS. 

Burgundj  pitab,^^H 

euisputioB,  ft3l2. 

eblorururm,  278. 

ffiu.Urd.4l8. 

oblonl.  32S, 

7S.       ^H 

qoinia,  BS. 

nitrite  of  hii;I,  338. 

lemon-julee.  ISS.  ^^f 

/■jUjerfrnfcH/wr..- 

Putrpful/ixfr  ! 

eitnieifugi^  108.                  > 

nllrio  Hid,  54S. 

oiluftBrpenUne.  I2S. 

ullfl^lioMid,  607. 

qoini».  76. 

3IB. 

Pla<i(nn  mnor  .- 

polusinn      olU,     106. 

Cllnbnr  bun,  304. 

Thl"o''r."32I. ' 

408. 

PUtnmmu  .- 

tneroury,  870. 

471. 

flOO. 

P,rp«n  h^merriagita  .- 

Sonutwi'f  f  olution,  W*. 

olIortDrpraillae,  128. 
ergot.  Hi. 

Dorer'i  powder.  400. 

trclmenlof,  ina. 

/■*(*(«■.: 

Pg^iZ: 

ru»Dia.  383. 

prunua  Virpniw.,  67. 

»icohoi.  m. 

kloobol,  123, 

tuMic  Mid.  in. 

SB!. 

HDDsliis  Indium  2^0. 

Ilnrtnrc  of  (be  ohlorido 

£*..   Ir^rv-l^dr^H  J--ftJ-  I, 

nfiron,  01. 

lowfiil,  338.         ^^H 

«e.in..u-,8e. 

H'oM)\»,15V. 
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Riekett : 

phosphoms,  101. 

cod-Iiver  oil,  389. 
RigiUity  of  ot  uteri  : 

belladonna,  248. 


S. 

Scabie*  : 

glycerine,  55(J. 
Scarlet  ferer  : 

aconite,  170. 

bella<lunna,  249,  255. 

cold,  610,  619. 

ohlurato  of  potassium, 
473. 

quiuia,  71. 
Sciatica  : 

conium,  349. 

iodide     of     potassium, 
382. 

cod-liror  oil,  390. 

sulphur,  431. 

electricity,  638. 
Scro/ulonig  : 

alcohol,  123. 

saroaparilla,  401. 

pipsissewa,  476. 

iodine,  380. 

cod -liver  oil,  388. 

phosphoric  acid,  391. 

phosphates,  392. 

syrup  of  iodide  of  iron, 
91. 
Scro/utou*  tnmnrM  : 

emplastrum  ammoniac i, 
503. 
ScrofuloHn  nleert : 

sulphide     of    calcium, 
432. 
Scurvy  : 

lemon -juice,  185. 

chlorate  of   potassium, 
473. 
Seat-ioorinn : 

forced  enema,  424. 

quassia,  53. 

oil  of  cajeput,  82. 

vinegar,  186. 
Seborrhaen  : 

glycerine,  556. 
Se^.ticerinia  : 

quinia,  70. 
Sexttal  ejc*'itemetit : 

camphor,  193. 

hops,  196. 
Shock : 

epispastics,  532. 
Sick  headache  : 

antacids,  564. 

magnesia,  430. 
Sick  ttomach  : 

ipecacuanha,  411. 
Singultmi : 

chloral,  323. 
Skttif  affectiont  of: 

arsenic,  361. 

cod-liver  oil,  390. 

Donovan's  solution,  384. 

magnesia,  430. 


Skin,  affections  of : 

tar,  507. 

oxide  of  mercury,  376. 

copaiba,  480. 
SleepleHHuett  : 

opium,  212. 

chloral,  322. 

bromide  of  potassium, 
312. 
Smallpox  : 

opium,  213. 

carbolic  acid,  599. 
Snake- fioi toning  : 

ammonia,  III. 
Softening  of  bruin  : 

phosphorus,  100. 
Sore  throat : 

tannic  acid,  27. 

alum,  32. 

nitrate  of  silver,  48. 

belladonna,  249. 

chlorate   of  potassium, 
474. 

carbolic  acid,  599,  600. 
Sperinutorrhofa  : 

chloral,  324. 

turpentine,  479. 
Spinal  anmmia  or  irritation  : 

electricity,  641. 
Spinal  congestion : 

electricity,  641. 
Spleenj  enlargement  of: 

bromide  of  potassium, 
314. 

cold,  610. 

ergot,  522. 
Spongi/  gums  : 

tannic  acid,  27. 
Sprains  : 

camphor,  193. 
Stomatitis  : 

chlorate  of   potassium, 
473. 

carbolic  acid,  599. 
Strangury  : 

opium,  212. 
Stricture,  spasmodic  : 

belladonna,  248. 
Strychnia-poisoning  : 

treatment,  292. 
Subinvolution  of  uterus  : 

ergot,  524. 
iSunburn  : 

vinegar,  186. 
Suppressed  menstruation  : 

ginger,  81. 

alcohol,  494. 
SuppresMton  of  urine  : 

digitalis,  459. 
Sweating,  exces»ive  : 

chalk,  569. 
Syncope : 

ammonia,  111. 

digitalis,  139. 

ether,  272. 
Synovitis,  chronic  : 

carbolic  acid  injections, 
600. 
Syphilis  : 

nitric  aoid,  96. 

43 


Syphilis : 

nitro-mnriatic  aoid,  98. 

mercury,  370, 

iodide    of     potassium, 

383. 
cod-liver  oil,  389. 
sarsaparilla,  401. 
guaiae,  402. 

chlorate  of   potassium, 
473. 
Syph  ilitir  nodes  : 

emplastrum  ammoniaei 
cum  hydrargyro,  503. 


T. 

Tabes  ntesenterica: 

cod-liver  oil,  389. 
Tape-worm  : 

ether,  272. 

forced  enema,  425. 

spigclia,  571. 

cnenopodinm,  571. 

brayera,  572. 

santonin,  573. 

pepo,  576. 

picric  acid,  77. 

rottlera,  576. 

male  fern,  576. 

mucuna,  576. 
Teething : 

brominated      camphor, 
194. 
Tetanus  : 

cannabis  Indica,  230. 

Calabar  bean,  303. 

bromide  of  potasiiom, 
312. 

chloral,  322. 

nitrite  of  amyl,  336. 

tobacco,  344. 
Tic  donlonrenx  : 

croton  chloral,  328. 
Tinea  capitis  : 

lime-water,  568. 
Tonsillitis : 

tincture  of  capsicum,  82. 
Toothache  : 

chloral  camphor,  327. 

oil  of  cloves,  80. 

pellitory,  528. 
Trichiniasis  : 

picric  acid,  77. 
Trismus  nascentium  : 

Calabar  bean,  304. 

chloral,  323. 
Tuberculosin  : 

cod-liver  oil,  389. 
Tympanitis : 

assafetida,  191. 
Typhoid  fever  : 

quinia,  71. 

alcohol,  120. 

cold,  615. 

oil  of  turpentine,  128. 

digitalis,  139. 

veratmm  viride,  154. 
Typhus  fever  : 

alcohol,  120. 
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Ttfphv  ftver  : 

belladoDna,  249. 
chloral,  322. 
chlorine  water,  587. 
carbolic  acid,  599. 
cold,  615. 
digitalis,  139. 


U. 

Ulcer  ft/  cervix  uteri : 

solution   of    nitrate  of 
mercury,  546. 
Ulcer  of  cornea  : 

atropia,  253. 
Ulceration^  chronic  : 

iodoform,  385. 
Ulceration  of  boiceU  : 

oil  of  turpentine,  127. 
Ulcerg : 

alum,  32. 

bismuth,  40. 

carbolic  acid,  599. 

conium,  350. 

chalk,  569. 

charcoal,  581. 

nitrate  of  silver,  48. 

sulphuric  acid,  93. 

nitric  ncid,  96. 

lime-water,  568. 

permanganate  of  potas- 
sium, 586. 
Un H n  ited  fracture  : 

phosphates,  .393. 
Urm^mia  : 

chloral,  322. 


Urtemia  : 

elaterium,  450. 

opium,  214. 
Urethra  I  feter  : 

aconite,  170. 

bromide  of  potassium, 
312. 
Urethritie  : 

nitrate  of  silver,  48. 
Urie     acid      caleulu§     and 
gravel : 

potassium      salts,   465, 
468. 
Urie  acid  diatheeit: 

benzoic  acid,  505. 

sodium  salts,  567. 

potassium     salts,    405, 
468. 
Uterine  inertia  : 

ergot,  522. 

uterine  tuinors,  524. 
UteruMf  cfincer  of : 

chloral,  324. 

iodoform,  385. 
Uteru»f  eubincolution  of: 

ergot,  524. 


V. 

Valvfdar  dieeaee  of  heart : 

digitalis,  136. 
Venereal  warte: 

nitric  acid,  546. 
Veratrnnt  viride  poieoning  : 

treatment,  155. 


Veneal  catarrh  : 

beoxoic  acid,  SOftb 
Vomiting  : 

bismuth,  40. 

ipecacuanha,  41 1. 

prussio  acid,  181. 

opium,  213. 

oxalate  of  cerium,  42. 

bromide  of  potasaiiuDi, 
312. 

lime-water,  567. 

carbolic  acid,  599. 
Vomiting  of  pregnancy  .• 

aconite,  171. 

bromide  of  potasiinm, 
312. 

ipeoaooanha,  411. 


W. 

Whooping-eongh  : 

assafetida,  191. 

camphor,  193. 

belladonna,  248. 

bromide  of  ammoniam* 
316. 

chloral,  324. 

conium,  349. 

arsenic,  362. 

quinia,  74. 

ergot,  523. 
Wounde  : 

alcohol  dressing,  124. 

carbolic  acid,  600. 

salicylic  acid,  607. 


THE  END. 


J.  B.  LIPPINCOTT  &  CO.'S 

CATALOGUE 

OP 

MEDICAL  AND  SURGICAL 

WORKS. 


AQNEW. — Hand-book  of  Practical  Anatomy.  By  D.  IIatbs  Agnew, 
M.D.  With  lUustratioiiB.  Second  edition,  revised.  12mo.  Cloth. 
$2.00. 

AITKEN. — Outlines  of  the  Science  and  Practice  of  Medicine.  By 
William  Aitken,  M.D.  (Edin.),  F.R.S.,  Professor  of  Pathology  in 
the  Army  Medical  School ;  Corresponding  Member  of  the  Imperial 
Society  of  Physicians  of  Vienna,  etc.    8vo.    Cloth.    $5.00. 

"  The  book  canDOt  fail  to  become  a  popular  odo,  and  we  oordiallj  recommend 
it  to  the  notice  of  teachers  and  •tudents.'^ — London  Lancet, 

"  It  is,  we  believe,  destined  to  as  great  a  popularity  as  the  larger  works  of  the 
same  author.  It  is  well  digested,  clear,  well  written,  and  the  work  of  a  man 
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Studies  in  the  Facial  Region.    By  IIaeeison  Allen,  M.D.    nius- 

trated.    8vo.    Cloth.    $2.00. 

ANSTIE.— Notes  on  Epidemics.  For  the  Use  of  the  Public.  By 
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ABTHUB.— Treatment  and  Prevention  of  Decay  of  the  Teeth.  By 
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ment.   By  John  Asuhurst,  Jr.,  A.M.,  M.D.    12mo.    Cloth.    $1.50. 
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ATLEE. — General  and  Differential  Diagnosis  of  Ovarian  Tumors,  with 
Special  Reference  to  the  Operation  of  Ovariotomy.  By  Washinotox 
L.  Atlee,  M.D.    Illustrated.    Svo.    Cloth.    $5.00. 

**  As  regards  matter,  from  title-page  to  colophon,  we  hare  hardly  turned  a  leaf 
without  finding  something  new,  something  interesting,  something  of  ralue."— • 
Phila,  Med,  Time; 

**  In  this  work  we  have  an  unusual  amount  of  original  matter ;  in  fact,  it  is 
altogether  drawn  from  the  author's  long  and  carefully  studied  experience.  In 
this  respect  it  is  almost  unique,  and  is  an  honor  to  independent  American  Sur- 
gery."— Phila,  Med,  and  Surg.  Reporter. 

BANTING. — A  Lecture  on  Corpulence.  Addressed  to  the  Public. 
Eighth  edition.    By  William  Banting.    18mo.    Paper.    25  cents. 

BAETHOLOW. — A  Manual  of  Hypodermic  Medication.  By  Robirts 
Bartholow,  A.m.,  M.D.  Second  Edition,  revised  and  enlarged. 
Illustrated.     I2mo.     Cloth.    $1.50. 

BECE. — Beckys  Medical  Jurisprudence.  Elements  of  Medical  Juris- 
prudence. By  T.  R.  and  J.  B.  Beck,  M.D.  With  Notes  by  an  As- 
sociation of  the  Friends  of  the  Drs.  Beck.  New  and  thoroughly 
revised  edition,  with  Additions,  by  Dr.  Chas.  H.  Porter.  2  vols. 
8vo.     In  press, 

BENNETT.— Text-Book  of  Physiology:  General,  Special,  and  Prac- 
tical. By  John  IIugues  Bennett,  M.D.,  F.R.S.E.,  Professor  of  the 
Institutes  of  Medicine  or  Physiology,  and  Senior  Professor  of  Clinical 
Medicine  in  the  University  of  Edinburgh.  Illustrated.  Crown  8vo. 
Cloth.     $3.50. 

''  It  is  undoubtedly  a  work  of  great  ralae,  and  will  be  highly  appreciated  by 
all  Btudents." — Pacific  Med.  and  Surg,  Journal. 

"  For  a  compact,  highly  scientific,  and  eomplete  text-book  of  physiology,  \re 
have  met  no  superior  to  this  work  of  Prof.  Bennett's.  His  experience  of  nigh 
thirty-five  years  as  a  teacher  and  practical  worker  in  the  department  renders 
him  a  master  of  instruction." — Phila.  Med.  and  Surg.  Reporter, 

BERNARD  and  ROBIN.— Notes  on  M.  Claude  Bernard's  Lectures 
on  the  Blood,  and  of  M.  Charles  Robin's  Lectures  on  the  Minute 
Anatomy  of  the  Blood,  and  concerning  Circulation.  By  Walter  F. 
Atlee,  M.D.,  Philadelphia.     12mo.     Cloth.     75  cents. 

BLACK. — The  Ten  Laws  of  Health ;  or.  IIow  Disease  is  Produced 
and  can  be  Cured.     By  J.  R.  Black,  M.D.     12mo.    Cloth.    $1.75. 

CALKINS. — Opium  and  the  Opium-Appetite :  with  Notices  of  Alco- 
holic Beveraj^es,  Cannabis  Inaica,  Tobacco  and  Coca,  and  Tea  and 
Coffee,  in  their  Hygienic  aspects  and  Pathological  Relations.  By 
Alonzo  C4  lkins,  M.D.    I2mo.    Cloth.    $1.75. 
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By  llENRr  Eraser  Campbell,  A.M.,  M.D.    8vo.    Cloth.    $1.50. 

CHAPMAN* — Diarrhoea  and  Cholera:  Their  Origin,  Proximate 
Cause,  an'd  Cure  through  the  Agency  of  the  Nervous  System  by 
Means  of  Ice.  By  John  Chapman,  M.D.,  etc.  16mo.  Paper. 
25  cents. 

- — Diarrhoea  and  Cholera:  Their  Nature,  Origin,  and  Treatment 
through  the  Agency  of  the  Nervous  System.  By  John  Chapman, 
M.D.,  etc.     Second  edition.    8vo.     Cloth.    $3.75. 

CHAVASSE, — Advice  to  a  Wife  on  the  Management  of  her  own 
Health ;  and  on  the  Treatment  of  some  of  the  Complaints  incidental 
to  Pregnancy,  Labor,  and  Suckling.  By  Pye  IIenry  Chayasse, 
F.R.C.S.     Thirteenth  edition.     12mo.     Cloth.     $1.50. 

"A  little  book  so  well  known  and  appreciated  by  the  public  as  not  to  stand  in 
need  of  any  further  assistance  on  our  part  than  the  annonncement  of  a  new 
edition." — London  Lancet, 

Advice  and  Counsel  to  a  Mother  on  the  Management  of  her 
Children.  Ninth  edition,  greatly  enlarged.  By  Pye  Henry  Cha- 
yasse, F.R.C.S.    2  vols,  in  one.     12mo.    Cloth.    $2.00. 

COOLET. — Hand-book  of  Compound  Medicines;  or.  The  Prescribcrs 
and  Dispenser's  Vade-Mecum.  By  Arnold  J.  Cooley.  12mo. 
Cloth  extra.    $1.25. 

COPEMAN. — Cerebral  Affections  of  Infancy.  A  report  on  the  Cere- 
bral Affections  of  Infancy,  with  a  few  Comments  and  Practical  Re- 
marks. By  Edward  Copeman,  M.D.,  Senior  Physician  to  the  Norfolk 
and  Norwich  Hospitals.     12mo.    Extra  cloth.    $2.00. 

DA  COSTA. — Medical  Diagnosis,  with  Special  Reference  to  Practical 
Medicine.  A  Guide  to  the  Knowledge  and  Discrimination  of  Diseases. 
By  J.   M.   Da  Costa,   M.D.,  Lecturer  on  Clinical  Medicine,  and 

f  Physician  to  the  Pennsylvania  Hospital ;  Fellow  of  the  College  of 
Physicians  of  Philadelphia,  etc.,  etc.  Illustrated  with  numerous 
Engravings.    Fourth  edition.     8vo.     Cloth,  $6.00.     Sheep,  $7.00. 

"  Da  Costa's  work  is  well  known  and  highly  and  Justly  esteemed  in  England 
as  in  America.  It  is  too  firmly  established,  and  its  value  too  thoroughly  recog- 
nized, to  need  a  word  pro  or  con" — Loiulou  Med.  Times  and  Gazette, 

**  The  book  before  us  is  the  work  of  the  first  diagnostician  in  America.  It  is 
the  best  book  on  diagnosis  extant." — The  Amer,  Practitioner, 

**  It  has  been  prepared  with  careful  research  among  books,  at  the  bedside,  and 
in  the  autopsy  ,*  and  it  is  made  available  by  a  good  arrangement,  and  a  style  of 
unusual  case,  clearness,  and  finish.  To  digest  and  memorize  the  matter  of  all 
its  pages  will  well  repay  the  labor  it  costs." — Amer,  Journal  of  Med,  Science; 

"  We  cannot  too  highly  commend  it  to  our  readers.  We  believe  it  is  destined 
to  hold  a  permanent  place  in  American  medical  literature." — Boeton  Med,  and 
Surg,  Journal, 

"  The  execution  in  detail  is  very  intelligent,  and  exhibits,  wherever  we  turn 
to  it,  always  all  that  is  essential,  judged  according  to  the  more  recent  standpoint 
of  European  Medicine." — Schmidt •  Jahrbucher  der  Medicin, 

"  It  is  sufficient  to  say  that  we  believe  it  the  best  and  safest  authority  which 
ean  be  selected  for  the  guidance  of  the  student  or  young  practitioner,  and  oor- 
diilly  commend  it  to  them  ai  such." — Philn,  Med,  Time; 
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DAMON. — The  Neuroses  of  the  Skin  :  their  Pathology  and  Treatment. 
By  Howard  F.  Damon,  A.M.,  M.D.    8vo.    Cloth.    $2.00. 

The  Structural  Lesions  of  the  Skin :  their  Pathologr  and  Treatment. 

Illustrated.     By  Uow^ard  F.  Damon,  A.M.,  M.D.     Cloth.    $3.00. 

DIEULAFOT. — Pneumatic  Aspiration.  A  Treatise  on  the  Pneumatio 
Asjiiration  of  Morbid  Fluids.  A  Medico-Chirurgical  Method  of  Diag- 
nosis and  Treatment  of  Cysts  and  Abscesses  of  the  Liver,  Strangu- 
lated Hernia,  Retention  or  the  Urine,  Pericarditis,  Pleurisy,  Hydar- 
throsis,  etc.  By  Dr.  Georges  DieuI'\fot,  Gold  Medallist  of  the  Hoa- 
pital  of  Paris.    Crown  8vo.     Extra  cloth.    $4.00. 

"  It  is  but  just  to  the  author  to  admit  that  his  numerous  carefully  conducted 
and  conclusive  experiments  have  supplied  all  the  evidence  which  the  most  in- 
vredulous  could  demand,  and  mark  the  introdustion  of  pneumatic  aspiration  as 
the  beginning  of  a  new  era  in  rational  medicine,  constituting  a  new  triumph  of 
logical  induction  from  observed  phenomena  to  a  scientific  principle  entitled  to 
take  rank  with  vaccination  and  auscultation." — Chicago  Med,  Journal, 

DRAKE. — A  Systematic  Treatise:  Historical,  Etiological,  and  Prac- 
tical, of  the  Principal  biseasbs  of  the  Interior  Valley  of  North 
America,  as  they  appear  in  the  Caucasian,  African,  Indian,  and 
Esquimaux  Varieties.  By  Daniel  Drake,  M.D.  Edited  by  S.  IIan- 
BURY  Smith,  M.D.,  and  Francis  G.  Smith,  M.D.  8vo.  Sheep. 
$5.00. 

DUTCHER. — Pulmonary  Tuberculosis.  Its  Pathology,  Nature,  Symp- 
toms, Diagnosis,  Prognosis,  Causes,  Hygiene,  and  Medical  Treat- 
ment. By  Addison  P.  Dutcher,  M.D.  Illustrated.  Crown  Svo. 
Extra  cloth.    $3.00. 

"Few  men  in  our  country  have  given  the  subject  under  consideration  more 
thought  than  Dr.  Dutcher,  and  his  experience  has  been  ample.  'While  we  object 
to  portions  of  the  treatment  recommended  in  the  book,  we  are  bound  to  give  the 
author  credit  for  furnishing  the  profession  with  one  of  the  best,  if  not  the  very 
best,  work  extant  on  this  subject." — St.  Louu  Amer,  Med.  Journal. 

EBERLE  and  MITCHELL.— A  Treatise  on  the  Diseases  and  Phys-  i 
ical  Education  of  Children.    By  John  Eberle,  M.D.,  late  Professor  of 
the  Theory  and  Practice  of  Medicine  in  Transylvania  Universi^. 
Fourth  edition.     With  Notes  and  large  Additions.     By  Thomas  D. 
MiTCUELL,  A.M.,  M.D.    8vo.     Sheep.    $3.50. 

EVE. — A  Collection  of  Remarkable  Cases  in  Surgery.  By  Paul  F. 
Eve,  M.D.     Sheep.    $5.00. 

EYRE. — The  Stomach  and  its  Difficulties.  By  Sir  Jaues  Eyre,  M.D. 
Sixth  edition.     16mo.     Cloth.     75  cents. 

FARABEUF. — Ligation  of  Arteries.  An  Operative  Manual.  By 
Dr.  L.  II.  Farabeuf.  With  Forty-three  fine  Engravings.  Translated 
by  John  D.  Jackson,  M.D.     12mo.     Cloth  limp,  red  edges.    $1.75. 

''The  translator  has  done  a  good  service  in  placing  this  useful  little  work 
before  the  profession  in  excellent  English.  As  a  manual  or  handbook  of  the 
ligation  of  arteries  the  work  admirably  fulfills  the  purpose  of  its  author.  The 
descriptions  of  the  various  operations  are  so  clear  and  full  as  to  render  tht 
manual  one  of  much  practical  value." — N,  Y,  Med,  Journal, 
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OABBETSON.  —A  System  of  Oral  Surgery :  being  a  consideration  of 
the  Ditteascs  and  Surgery  of  the  Mouth,  Jaws,  and  Associate  Parts. 
By  James  £.  Oarretson,  M.D.,  D.D.S.,  late  Lecturer  on  Anatomy 
and  Surgery  in  the  Philadelphia  School  of  Anatomy,  etc.  Illus- 
trated with  Steel  Plates  and  numerous  Wood-cuts.  New  and  en- 
larged edition.    8vo.    Extra  cloth,  $10.00.     Sheep,  $11.00. 

**  For  aoourate  description,  akillful  arrangement,  and  thoroughness  of  detail, 
it  has  no  eqnal.  As  a  toxt-book  for  the  mechanical  and  surgical  dentist,  it  is 
invaluable.'* — N.  Y,  Med,  Record. 

"A  glance  at  the  headings  of  the  chapters  of  this  work  will  abundantly  con- 
rince  the  reader  of  the  great  importance  of  the  several  subjects  treated,  and 
reading  of  the  text  will  demonstrate  that  the  author  has  accomplished  the  task 
proposed  with  consummate  ability  and  fidelity." — Chicago  Med.  Journal. 

"  There  is  no  work  of  the  kind  which  bears  comparison  with  it." — Pacific 
Med,  and  Surg,  Journal, 

OEBHABD. — The  Diagnosis,  Pathology,  and  Treatment  of  the  Dis- 
eases of  the  Chest.  By  W.  W.  Gerhard,  M.D.  Fourth  edition. 
Kevised  and  enlarged.    8vo.    Sheep.    $4.00. 

OETCHELL. — The  Maternal  Management  of  Infancy.  For  the  Use 
of  Parents.    By  F.  H.  Getchell,  M.D.     18mo.    Cloth.    75  cents. 

GORTON. — Mental  Hygiene.  An  Essay  on  the  Princinles  of  Mental 
Hygiene.    By  D.  A.  Gorton,  M.D.     12mo.    Cloth.    $1.75. 

The  Drift  of  Medical  Philosophy.     An  Essay.    By  D.  A.  Gorton, 

M.D.     12mo.    Cloth,  limp,  75  cents.     Paper  cover,  60  cents. 

OB0S8. — A  Manual  of  Military  Surgery  j  or,  Hints  on  the  Emergen- 
cies of  Field,  Camp,  and  Hospital  Practice.  Illustrated  with  Wood- 
cuts.    By  S.  D.  Gross,  M.D.     18mo.    Cloth.    63  cents. 

HAMMOND. — Lectures  on  Venereal  Diseases.  By  William  A. 
Hammond,  M.D.    8vo.    Cloth.    $3.00. 

Military,  Medical,  and  Surgical  Essays.     Prepared  for  the  United 

States    Sanitary  Commission.    By  William   A.  Hammond,   M.D. 
8vo.    Cloth.    $5.00. 

Physiological  Memoirs.    By  William  A.  Hammond,  M.D. .  8vo. 

Cloth.    $2.00. 

—Sleep  and  its  Derangements.  By  William  A.  Hammond,  M.D. 
Second  edition,  revised.     12mo.    Cloth.    $1.75. 

**  When  the  original  monograph  appeared,  it  receiv^ed  oar  careful  attention  and 
eommcndation ;  and  now  we  have  only  to  repeat  our  good  words,  and  express 
our  gratification  that  the  work  has  undergone  such  careful  revision." — Cinein' 
unti  Lancet  and  Obeerwr, 

HARTSHOBNE. — Cholera :  Facts  and  Conclusions  as  to  its  Nature, 
Prevention,  and  Treatment.  By  Henry  Hartsborne,  A.M.,  M.D. 
18mo.     Paper  cover.     25  cents. 

The  Family  Adviser  and  Guide  to  the  Medicine  Chest.     A  concise 

Handbook  of  Domestic    Medicine.      Revised   and  enlarged.      By 
Henry  Hartshorns,  A.M.,  M.D.     18mo.    Cloth.    75  cents. 

Glycerin  and  its  Uses.    A  Monograph.    By  Henry  Hart3E0RNB, 

A.M.,  M.D.     18mo.    Cloth.    60  cents. 
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HANCE. — The  Physician^s  Medical  Compend  and  Pharmaceutical 
Fonnuiae.  By  Edward  II.  IIance.  16mo.  Tuck.  $1.00.  12mo. 
Cloth.    $1.50. 

HOPPE. — On  Percussion  and  Auscultation  as  Diagnostic  Aids.  By 
Dr.  Carl  IIoppe.  A  Manual  for  Students  and  Practitioners  of 
Medicine.    Translated  by  L.  C.  Lane,  M.D.    12nio.    Cloth.    $1.50. 

"This  little  book  of  152  pages,  as  the  translator  remarks,  is  a  model  of  con- 
oisencss  and  completeness;  for  it  vriW  be  found,  on  examination,  to  contain  in  a 
compendious  form  every  point  of  importance  bearing  upon  this  branch  of 
medicine.  .  .  .  The  medical  student  will  find  this  one  of  the  best  text-books 
in  the  English  language." — Pacific  Med.  Journal. 

HORNER. — The  United  States  Dissector :  Lessons  in  Practical  Anat- 
omy. By  William  E.  Horner,  M.D.  Illustrated  with  177  Wood 
Engravings.  Fifth  edition,  carefully  revised  and  entirely  remodeled. 
By  llENRV  II.  Smith,  M.D.     12mo.     Sheep.    $2.00. 

REEN. — Early  History  of  Practical  Anatomy.  Being  the  Introductory 
Address  to  the  Course  of  Lectures  on  Anatomy  at  the  Philadelphia 
School  of  Anatomy.  By  William  W.  Keen,  M.D.  Cloth  limp, 
50  cents.     Paper  cover,  30  cents. 

"  This  lecture  embraces  so  much  that  the  wonder  to  us  is  how  Professor  Keen 
managed  to  deliver  it  to  his  class  at  one  time.  The  lecture  gives  in  terse 
English  just  what  its  title  indicates,  together  with  incidents  connected  with  the 
early  anatomists." — Lancet  and  Oba*rver, 

ROLLIRER. — A  Manual  of  Human  Microscopical  Anatomy.  By 
A.  KiiLLiKER,  Professor  of  Anatomy  and  Physiology  in  WUr/burg. 
Translated  by  George  Busk.  F.R.S.,  and  Thomas  IIuxley,  F.K.S. 
Edited,  with  Notes  ami  Additions,  by  J.  M.  Da  Costa,  M.D.,  and 
illustrated  with  over  300  Wood  Engravings.     8vo.     Sheep.     $3.50. 

"  The  reputAtion  of  Professor  Kolliker  will  bo  enhanced  by  this  text-book;  for 
such  it  is  destined  to  be  pre-eminently.  Wo  commend  it  to  the  profession,  and 
to  students  especially,  as  worthy  of  their  patronage." — N.  Y.  Med.  Gazette, 

LEE. — The  Correct  Principles  of  Treatment  for  Anj^ular  Curvature  of 
the.  Spine.  By  Benjamin  Lee,  A.M.,  M.D.  Illustrated.  Second 
edition.     12mo.     Cloth.     Sl.OU. 

LEIDY. — An  Elementary  Treatise  on  Human  Anatomy.  By  Joseph 
Leidy,  M.D.     With  392  Wood  Engravings.     8vo.     Sheep.     $5.00. 

MACLEOD. — Notes  on  the  Surgery  of  the  War  in  the  Crimea.  With 
Remarks  on  the  Treatment  of  Gunshot  Wounds.  By  George  U.  B. 
Macleod,  M.D.,  F.R.C.S.     12mo.     Cloth.     $1.50. 

"  I  regard  it  as  one  of  the  best  of  the  modem  works  on  military  surgery.  Its 
publication  at  the  present  moment  is  a  valuable  contribution  for  our  army 
surgeons,  all  of  whom  should  have  it." — Henry  II.  Smith,  Surgeon-General  of 
Pennaylvania. 

MALGAIGNE.— A  Treatise  on  Fractures.  With  106  Illustrations. 
By  J.  F.  Malgaigne.  Membre  de  TAcad^mie  Rovale  de  M^decine. 
Translated  from  the  French,  with  Notes  and  Additions,  by  John  H. 
Packard,  M.D.    8vo.     Sheep.     $4.00. 
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McCLELLAH. — The  Principles  and  Prnctice  of  Surgery.  By  the 
late  Georgk  McClellax,  M.D.,  and  John  II.  B.  McClellan,  M.D. 
With  lilastrations.     Demi  8vo.     Sheep.    $2.00. 

"  The  work  is  worthy  of  strong  commendation." — N.  Y.  New  Remedies 
**  Containing  much  valuable  information." — Paci/ie  Med.  and  Surg.  JoumnL 
**  The  very  beat  work  for  practitioners  before  the  profession." — Georgia  Med* 
Companion, 

MEDICAL  TIMES.— A  Weekly  Journal  of  Medical  and  Surgical 
Science.  Vole.  I.,  II.,  III.,  and  IV.  Imperial  8vo.  Fine  cloth. 
Each.    $5.00. 

MEREDITH.— The  Teeth,  and  How  to  Save  Them.  By  L.  P.  Mere- 
DiTU,  M.D.,  D.D.S.    Illustrated.     16mo.    Cloth.    $1.25. 

MITCHELL. — Five  Essays  on  the  Cryptogamous  Origin  of  Malarious 
and  Epidemic  Fevers ;  Animal  Magnetism,  or  Vital  Induction ;  the 
Penetrativeness  of  Fluids ;  the  Penetrativeness  of  Gases ;  and  a  new 
Practice  in  Acute  and  Chronic  Rheumatism.  By  Jony  Kearslet 
Mitchell,  M.D.,  late  Professor  of  the  Practice  of  Medicine  in  Jeffer- 
son Medical  College  of  Philadelphia.     I2mo. .  Cloth.    $1.25. 

MITCHELL. — Injuries  of  the  Nerves,  and  their  Consequences.  By 
S.  Weir  Mitchell,  M.D.    8vo.    Cloth.    $3.00. 

"  Dr.  Mitohell's  well-earned  reputation  as  an  experimental  physiologist  of  the 
highest  order  has  been  admirably  maintained  by  the  manner  in  which  he  has 
executed  his  task.  ...  A  volume  which  they  can  refer  to  now,  and  will  be 
able  to  refer  to  in  the  future,  with  the  utmost  confidence  and  satisfaction."— 
British  and  Foreign  Medieo-Chirurgiral  Review, 

"  It  is  certainly  one  of  the  most  valuable  contributions  to  modem  medical 
science." — Pacific  Mtd,  Journal. 

*'  The  work  is  evidently  a  contribution  of  great  value  to  the  profession.  We 
know  of  no  other  in  the  English  language  at  once  so  complete,  so  original,  and 
so  readable." — Detroit  Review  of  Medicine  and  Surgery, 

^Wear  and  Tear ;   or,  Hints  for  the  Overworked.    By  S.  Wmr 

Mitchell,  M.D.     16mo.    Paper,  30  cents.    Cloth,  50  cents. 

MITCHELL. — Materia  Medica  and  Therapeutics ;  with  ample  Illus- 
trations of  Practice  in  all  the  Departments  of  Medical  Science,  and 
Copious  Notices  of  Toxicology.  The  whole  adapted  to  the  wants  of 
Medical  Pupils  and  Practitioners.  By  Thomas  D.  Mitchell,  M.D, 
New  edition,  revised  and  corrected.    8vo.     Sheep.    $4.00. 

M0EGA9. — Practical  Lessons  in  the  Nature  and  Treatment  of  the 
Affections  produced  by  the  Contapjious  Diseases,  with  Chapters  on 
Syphilitic  Inoculation,  Infantile  Syphilis,  etc.  By  John  Morgan, 
M.D.  Sixtv  Colored  and  Plain  Illustrations.  12mo.  Cloth  extra. 
$1.75. 

MORRIS. — A  Practical  Treatise  on  Shock  after  Surreal  Operations 
and  Injuries:  with  special  reference  to  Shock  caused  by  Railway 
Accidents.  By  Edwin  Morris,  M.D.,  F.R.C.S.  12mo.  Cloth. 
$1.25. 

MORTOV. — An  Illustrated  System  of  Human  Anatomy;  Special, 
General,  and  Microscopical.  Bv  the  late  Saxuel  George  Morton, 
M.D.    With  391  Engravings  on*^  Wood.    8vo.     Sheep.    $4.50. 
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NELATON. — Clinical  Lectures  on  Surgery.  By  M.  N^latox.  From 
Notes  taken  by  Walter  F.  Atlee,  M.D.    8vo.     Sheep.    $3.00. 

NELIGAN. — A  Treatise  on  Materia  Medica.  By  J.  M.  Neliqan 
12mo.    Cloth.    $2.00. 

PACKABD. — Lectures  on  Inflammation.  By  John  IL  Packard, 
M.D.  Being  the  First  Course  delivered  before  the  College  of  Physi- 
cians of  Philadelphia,  under  the  Bequest  of  Dr.  MUtter.  12mo. 
Cloth.    $2.50. 

—A  Manual  of  Minor  Surgery.  By  John  H.  Packard,  M.D.  IIlu»- 
trated  with  145  Wood  Engravings.     12mo.    Cloth,  limp.    $1.25. 

- — Handbook  of  Operative  Surgery.  By  JonN  H.  Packard,  M.D., 
Secretary  of  the  (Jollege  of  Physicians  of  Philadelphia,  etc.  With 
54  Steel  Plates  and  Numerous  Illustrations  on  Wood.  8vo.  Extra 
Cloth,  $5.00.     Sheep,  $5.75. 

"Its  distinguishing  feature  is  abundant  illustration,  and  in  this  respect  i« 
unequaled  by  any  handbook  with  which  we  are  acquainted.  ...  To 
students  and  practitionors,who  have  not  the  frequent  opportunity  of  witnessing 
practical  surgery,  the  volume  before  us  will  prove  of  unquestionable  value." — 
N.  Y,  Med.  Record, 

PELOITZE  and  FREMY.— General  Notes  on  Chemistry.  Trans- 
lated from  the  French  by  Edmund  C.  Evans,  M.D.  With  27  Illus- 
trations.    I2mo.    Cloth.    $1.75. 

PHARMACOPCEIA  of  the  United  States  of  America.  Fifth  Decen- 
nial Revision.  Published  by  authority  of  the  National  Convention 
for  Revising  the  Pharmacopoeia,  held  at  Washington  in  1870.  12mo. 
Cloth,  $1.75.     Sheep,  $2.25.     Sheep,  interleaved,  $3.25. 

POWER. — Anatomy  of  the  Arteries  of  the  Human  Body,  Descriptive 
and  Surgical,  with  the  Descriptive  Anatomy  of  the  Iloart.  By  John 
llATcn  Power,  M.D.  Authorized  and  adopted  by  the  Surgeon-Gen- 
eral of  the  United  States  Army,  for  Use  in  Field  and  General  Hos- 
pitals. Illustrated  with  numerous  Wood  Engravings..  12mo.  Cloth. 
$2.50. 

BAND. — Elements  of  Medical  Chemistry.  By  B.  Howard  Rand,  M.D., 
Professor  of  Chemistry  in  the  Jefferson  Medical  College.  New 
edition,  carefully  revised,  with  Additions.  Illustrated.  12mo. 
Cloth,  S2.00.     Sheep,  $2.50. 

"Wc  consider  that  the  profession  are  deeply  indebted  to  Dr.  Rand  for  the 
labor  and  research  expended  in  preparing  so  useful  a  volume  in  so  neat  and 
acceptable  a  form." — The  Journal  <>/  Applied  Chemittry. 

READ. — Placenta  Pra3via :  its  History  and  Treatment.  By  William 
Read,  M.D.     340  pp.     8vo.     Paper  cover.     $2.00. 

REEVES. — A  Practical  Treatise  on  Enteric  Fever:  its  Diagnosis  and 
Treatment :  Being  an  Analysis  of  one  hundred  and  thirty  consecu- 
tive Cases  derived  from  Private  Practice,  and  embracinij  a  Partial 
History  of  the  Disease  in  Virginia.  By  James  E.  Reeves,  M.D, 
12mo.'  Cloth.    $1.00. 
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E££S£.-^A  Manual  of  Toxicolopv.  A  Practical  Treatise  on  the 
Properties,  Modes  of  Action,  and  Means  of  Detection  of  Poisons. 
By  John  J.  Reese,  M.D.,  Professor  of  Medical  Jurisprudence  and 
Toxicology  in  the  University  of  Pennsylvania.  8vo.  Cloth,  $5.00. 
Sheep,  $6:00. 

**  Dr.  Reese's  book  should  be  sure  of  a  welcome  on  oar  tables,  presenting,  as  it 
does,  the  practical  essentials  of  toxicology  in  a  compact  and  accessible  form. 
The  sections  on  therapeutics  are  brief,  but  the  latest  discoveries  in  the  line  of 
treatment  of  poisonings  are  carefully  given.'' — Amtr,  Jour,  0/  the  Med.  Seieneee, 

RICHARDSON. — ^A  Handbook  of  Medical  Microscopy.  By  Joseph 
G.  Richardson,  M.D.,  Microscopist  to  the  Pennsylvania  Ilospital; 
Lecturer  on  Pathological  Anatomy  in  the  University  of  Pennsylvania, 
etc.,  etc.  With  numerous  Illustrations.  1  vol.  12mo.  Extra 
cloth.    $2.25. 

"Asa  whole,  vre  have  not  seen  a  work  of  its  sort  that  in  completeneu  and 
practical  utility  can  rival  it  or  compare  with  it." — N,  Y,  Med,  Record, 

"  Comprehensive  as  regards  its  subject-matter,  concise  in  style,  and  explicit  in 
statement." — Chicago  Med.  Journal, 

RICHARDSOU . — Elements  of  Human  Anatomy :  General,  Descrip- 
tive, and  Practical.  By  T.  G.  Richardson,  M.D.,  Professor  of 
Anatomy  in  the  Medical  Department  of  the  University  of  Louisiana. 
Second  edition.  Carefully  revised,  and  illustrated  with  nearly  300 
Engravings.    8vo.     Sheep.    $6.00. 

R£TNOLDS.~A  System  of  Medicine.  Edited  by  J.  Russell  Rey- 
nolds, M.D.,  F.R.(j.P.,  London,  and  contributed  to  by  the  most  emi- 
nent Physicians  in  England.  New  edition,  thoroughly  revised  and 
enlarged.  Three  volumes  now  ready.  8vo.  Price  per  volume, 
Cloth,  $9.00.    Sheep,  $10.00. 

In  a  review  of  the  first  edition,  the  London  Lancet  said.  "  It  is  unnecessary 
to  say  a  word  in  favor  of  the  high  claims  of  all  these  gentlemen  to  speak  with 
authority  on  the  subjects  which  they  re8))ectively  handle;  and  we  congratulate 
the  editor  on  his  distinguished  success  in  securing  the  services  of  such  a  stafi*." 

RILEY. — A  Compend  of  Materia  Medica  and  Therapeutics.  For  the 
Use  of  Students.  By  John  C.  Riley,  A.M.,  M.D.,  Professor  of 
Materia  Medica  and  Therapeutics  in  the  National  Medical  College, 
etc.    8vo.    Cloth.    $3.00. 

"  Prof.  Riley  has  done  his  work  very  well.  .  .  .  The  descriptions  of  the 
various  articles  of  the  Materia  Medica  are  very  concise  and  remarkably  acoa> 
rate." — N.  Y,  Med,  JoumaU 

SANSOM.— The  Antiseptic  System.  A  Treatise  on  Carbolic  Acid  and 
its  Compounds,  with  an  Inquiry  into  the  Germ-Theories  of  Putrefac- 
tion, Fermentation,  and  Infection,  the  Theory  and  Practice  of  Disin- 
fection, and  the  Employment  of  Antiseptics  in  Practical  Medicine 
and  Surgery.  By  E.  A.  Sansom,  M.D.,  London,  M.R.C.P.  With 
forty-two  Illustrations.    8vo.    Cloth  extra.    $5.00. 

BEATON.— A  Handbook  of  Vaccination :  Adapted  to  the  American 
Profession.  By  Edward  C.  Seaton,  M.D.,  Medical  Inspector  to  th' 
Privy  Council,  London.    Tllustrated.    Cloth.    $1.25. 

**  Dr  Seaton's  '  Haadbook  of  Vaccination'  may  be  regarded  as  a  boon  nd 
only  to  the  medical  profession,  but  to  the  public  at  \iLrgt"'— Saturday  Hemew. 
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SHAW. — Odontalf^ia,  commonly  called  Toothache:  its  Causes,  Pre- 
vention, and  Cure.  By  S.  Farsons  Sdaw.  16mo.  Extra  cloth* 
$1.75. 

"  The  anatomical  pointa  in  regard  to  the  stmotare  of  the  teeth  ought  to  h« 
familiar  to  every  physician,  bat  it  will  not  hurt  to  remind  afresh;  while  the 
differential  diagnosis  of  different  forms  of  toothache  and  the  proper  treatment  if 
a  knowledge  with  which  physicians  are  not  generally  familiar." — Lancet  and 
Obaerver, 

SIAMESE  TWINS.— Report  of  the  Autopsy  of  the  Siamese  Twins, 
together  with  other  information  concerning  their  Life.  16mo. 
Paper.     25  cents. 

SIMPSON. — The  Obstetrical  Memoirs  and  Contributions  of  James  Y. 
Simpson,  M.D.,  F.R.S.E.,  Professor  of  Midwifery  in  the  University 
of  Edinburgh,  etc.  Edited  by  W.  0.  Priestley,  M.D.,  and  IIoratio 
R.  Storer,  M.D.  With  Illustrations.  Two  vols.  8vo.  Cloth,  $7.50. 
Sheep,  $9.00. 

SMITH. — The  Common  Nature  of  Epidemics,  and  their  Relation  to 
Climate  and  Civilization.  Also,  Remarks  on  Contagion  and  Quaran- 
tine. By  South  WOOD  Smith,  M.D.,  Physician  to  the  London  Fever 
Hospital.  Edited  by  J.  Baker,  Esq.,  author  of  "  Laws  Relating  to 
Public  Health,  Sanitary,  Medical,  and  Protective."  12mo.  Cloth. 
$L50. 

STILLE. — Epidemic  or  Malignant  Cholera.  By  Alfred  Still^,  M.D., 
Professor  of  the  Theory  and  Practice  of  Medicine  in  the  University 
of  Pennsylvania.     16mo.     Paper  cover.     30  cents. 

STR0ME7ER  and  ESMARCH.— Gunshot  Fractures  and  Resec- 
tion in  (junshot  Injuries.  By'Dr.  Louis  Stromevfr  and  Dr.  Fried- 
RICH  KsMARcu.  Translated  by  S.  F.  Statuam.  12mo.  Cloth.  75 
cents. 

SYME.— The  Principles  of  Surcrory.  By  James  Syme,  F.R.S.E., 
Suriroon  in  Onlinarv  to  Queen  Victoria,  in  Scotland.  To  which  are 
appended  Treatises  on  the  Diseases  of  tiie  l^ectuni ;  Stricture  of  the 
Urethra  and  Fistula  in  Perineo;  The  Excision  of  Diseased  Joints ; 
and  numerous  Additional  Contributions  to  the  Patholo^cy  and  Prac- 
tice of  Surgery.  Edited  by  Donald  Maclean,  M.D.,  L.R.C.S.E. 
8vo.     Cloth.     §7.00. 

TANNER.— A  Handbook  of  Practical  Midwifery  and  Obstetrics  (fn- 
chidini^  Anajsthotics).  By  John  Tanner,  IM.D.,  M.A.,  LL.D., 
Member  of  the  Royal  Collv?*];e  of  Physicians;  Obstetric  Physician  to 
the  Farrinfrdon  Lyinir-in  Charity,  etc.,  etc.  With  150  Illustrations. 
IGmo.     Fine  Cloth.     $2.00. 

"  Clear  and  exact,  profupely  and  excellently  illnstratcd,  we  tnke  pleafure  in 
conimending  this  little  book  as  a  companion  both  for  students  and  *  busy  prac- 
titioners.'*' —  Chicago  Med.  Journal. 

TAYLOR. — Infantile  Paralysis,  and  its  Attendant  Deformities.  By 
Charlfs  Favette  Taylor,  M.D.,  Resident  Sur<reon  New  York 
Orthopedic  Dispensary.  Illustrated  with  numerous  Engravings. 
12mo.     Paper  cover,  75  cents.     Cloth,  $1.00. 
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THOMAS. — A  Gomprebensiye  Pronouncing  Medical  Dictionary : 
Containing  the  Etymology  and  Signification  of  the  Terms  made  use 
of  in  Medicine  and  the  Kindred  Sciences.  With  an  Appendix  com- 
prising a  complete  list  of  all  the  more  important  articles  of  the 
Materia  Medica,  arranged  according  to  their  medicinal  properties. 
Also  an  explanation  of  the  Latin  terms  and  phrases  occurring  in 
Anatomjf  Pharmacy,  etc.,  together  with  the  necessary  directions  for 
writing  Latin  prescriptions.  By  J.  Thomas,  M.D.  8vo.  Cloth, 
$3.25.     Sheep,  $3.75. 

TURNBITLL. — A  Clinical  Manual  of  Diseases  of  the  Ear,  including 
the  Anatomy,  Physiology,  Pathology,  and  Treatment.  By  Laurence 
TuRNBULL,  M.D.,  Physician  to  the  Department  of  the  Eye  and  Ear, 
Howard  Hospital,  Philadelphia.  8vo.  500  Pages.  106  Illustrations. 
Extra  cloth.    $6.00. 

"  It  might  almost  be  called  an  aural  encyclopedia." — Amer.  Jour,  of  the  Med, 
Seieneea, 

**  Sound,  clear,  and  eminently  practical  in  all  its  parts." — Boeton  Med,  and 
Surg.  Journal, 

**  Dr.  Turnbull  proves  himself  thoroughly  acquainted  with  the  literature  of 
the  subject,  and  employs  it  very  promptly." — Monateeehri/t  fur  OhreHkeilkumde, 
Berlin,  May,  1873. 

TYSON. — Practical  Histology.  An  Introduction  to  the  study  of  Prac- 
tical Histology.  By  James  Tyson,  M.D.  For  Beginners  in  Micro- 
scopy. I2mo.  Cloth,  $1.00.  Cloth,  interleaved  with  blank  paper 
for  notes,  $1.50. 

**  It  would  be  di£Scult  to  find  elsewhere  such  a  simple  statement  of  what  can 
be  done  by  any  and  all  who  may  possess  even  a  slight  active  interest  in  the 
subject  of  histology." — Boeton  Med.  and  Surg.  Journal, 

Transactions  of  the  Pathological  Society  of  Philadelphia.    Vol.  IV. 

Containing  the  Report  of  the  Proceedings  for  the  Years  1871,  1872, 
1873.  Edited  bv  James  Tyson,  M.D.,  Recorder  of  the  Society.  Hlus- 
trated.    8vo.    Cloth.    $4.00. 

"  By  pathological  students  this  will  be  welcomed  as  an  invaluable  addition  to 
their  libraries,  and  all  physicians  ought  to  be  students  of  pathology  to  a  certain 
extent.  It  will  throw  light  on  many  obscurities  in  practice." — Phila.  Med,  and 
Surg,  Reporter, 

WOOD. — A  Treatise  on  the  Practice  of  Medicine.  By  George  B. 
Wood,  M.D.,  LL.D.  Sixth  edition.  2  vols.  Thick  8vo.  Cloth, 
$9.00.     Sheep,  $10.00. 

-—A  Treatise  on  Therapeutics  and  Pharmacology,  or  Materia  Medica. 
By  George  B.  Wood,  M.D.,  LL.D.  Third  edition.  8vo.  Cloth, 
$9.00.     Sheep,  $10.00. 

Introductory  Lectures  and  Addresses  on  Medical  Subjects.  De- 
livered chiefly  before  the  Medical  Classes  of  the  University  of  Penn- 
sylvania. By  George  B.  Wood,  M.D.,  LL.D.  Second  edition.  8vo. 
Cloth.    $3.00. 

WOOD  and  BACHE.— The  Dispensatory  of  the  United  States  of 
America.  By  George  B.  Wood,  M.D.,  and  Franklin  Bache,  M.D 
Thirteenth  edition,  carefully  revised.    Large  8vo.     Sheep.    $10.00. 


12  J.  B.  LIPPINCOTT  ^   CO.'S  CATALOGUE. 

WOOD. — Treatise  on  Therapeutics.  Comprising  Materia  Medica  and 
Toxicology,  with  Especial  Keference  to  tne  Application  of  the  Physi- 
ological Action  of  Drugs  to  Clinical  Medicine.     By  II.  C.  Wood,  Jr., 

M.D.     Second  Edition.     Revised,  with  important  additions.     8vo. 

Cloth,  $6.00.     Sheep,  $6.50. 

"  It  is  a  sort  of  work  on  materia  medica  and  therapeutics  that  has  been  Iod|( 
needed  both  by  the  practitioner  and  student,  and  we  congratulate  the  authoi  upon 
his  success  in  carrying  out  a  most  difficult  undertaking.  Only  those  who  have 
worked  among  the  tangled  heaps  of  wheat  and  weeds  that  encumber  the  thera- 
peutics even  of  the  last  half  century,  and  tried  to  sift  the  grain  from  the  chaff, 
can  appreciate  the  difficulty  of  producing  a  work  like  the  one  before  us." — 
Atiter,  Jour,  of  the  Med.  Heieneet, 

"We  warmly  congratulate  Dr.  Wood  on  the  ability,  energy,  and  careful 
research,  of  which  every  page  in  the  book  bears  evidence.  .  .  .  The  industry 
displayed  by  Dr.  Wood  in  collecting  information  from  every  available  source  is 
veiy  great,  and  the  references  which  he  constantly  gives  enable  any  one  desirous 
of  further  information  to  consult  the  original  papers  on  the  subject  without  losing 
time  in  a  search  after  them.  .  .  .  Altogether,  this  work  stands  by  itself  as 
the  only  complete  treatise  on  the  physiological  action  of  drugs  in  the  English 
language,  and  no  student  of  scientific  therapeutics  should  be  without  iL" — London 
Practitioner. 

—Thermic  Fever,  or  Sunstroke.  By  H.  C.  Wood,  Jr.,  M.D. 
Awarded  the  Boyleston  Prize  of  Harvard  University.  I2mo.  Cloth. 
$1.25. 

"We  know  of  no  work  which  gives  so  full  an  exposition  of  this  affection.  The 
profession  are  under  many  obligations  to  Dr.  Wood  for  his  excellent  monograph." 
^—Buffalo  Med.  and  Surg,  Journal. 

"  We  know  no  account  of  the  subject  at  once  so  clear  and  so  free  from  one- 
sldedness." — N.  Y.  Jiation. 

WOODWARD.— Outlines  of  the  Chief  Camp  Diseases  of  the  United 
States  Armies  as  observed  during;  the  War.  A  Practical  Contribu- 
tion to  Military  Medicine.  By  Joseph  Janvier  Woodward,  M.D., 
Member  of  the  Academy  of  Natural  Sciences  of  Philadelphia.  8vo. 
Cloth.     $2.60. 
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